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W is the 23rd letter of our alphabet. The letter devel- in English. Wis used to abbreviate west. In military ti- 
oped from a symbol used by the Semites, who once tles, Woften stands for women or women’s, as in WAC 
lived in Syria and Palestine. They named it waw, mean- for Women's Army Corps. in electricity, wis used for 


ing hook, and adapted an Egyptian hieroglyphic (picture —_ waft. In chemistry Wis the symbol for the element tung- 
symbol). The Romans, who took it from the Greeks, gave __ sten. 


it a V shape. They first pronounced it as we pronounce Pronunciation. In English, wis pronounced by 
w, but later pronounced it as v. During the 1000's, rounding the lips and raising the tongue toward the 
French scribes doubled the v, as w, in order to write the — velum, or soft palate, in preparation for a vowel sound 
Anglo-Saxon letter wen, for which they had no letter in to follow. The velum is closed, and the vocal cords vi- 
their alphabet. The VV was also written in a rounded brate. Wis silent in words such as wrong and answer. It 
form as UU. It later came to be called “double U"in Eng- _ rarely occurs in Scandinavian languages or in French 
lish. See Alphabet. and other Romance languages, except for a few words 
Uses. Wor wis about the 19th most frequently used from other tongues. In German, it usually has the sound 
letter in books, newspapers, and other printed material of v. See Pronunciation. Marianne Cooley 


The small letter w came into use along with the capital 
during the 1000's. By the 1500's, the small letter had de- 
veloped its present shape. 


VW w 


1000 Today 


Special ways of expressing the letter W 


International al 
Morse Code Braille 








mf 


International Semaphore Code Sign Language 
Flag Code Alphabet 





Common forms of the letter W 


Ww%e WwWe WwWww ll 


Handwritten letters vary Roman letters have small Sans-serif letters are also Computer letters have spe- 
from person to person. Manu- __ finishing strokes called serifs called gothic letters. They cial shapes. Computers can 
script (printed) letters, /eft, that extend from the main have no serifs. The type face “read” these letters either opti- 
have simple curves and strokes. The type face shown shown above is called Futura. cally or by means of the mag- 
straight lines. Cursive letters, above is Baskerville. The italic The italic form of Futura ap- netic ink with which the let- 





right, have flowing lines. form appears at the right. pears at the right. ters may be printed. 


2 Wabash River 


Wabash River, WAV bash, is the best-known river in 
Indiana. It is 475 miles (764 kilometers) long. The Wabash 
rises in western Ohio and flows northwest into Indiana. 
It turns near Huntington and flows west and southwest 
until it joins the Ohio River in the southwestern corner 
of Indiana. The Wabash forms part of the boundary be- 
tween Indiana and Illinois (see Indiana [physical map)). 
The Wabash and its branches drain most of Indiana and 
a large area of Illinois. The river is mentioned in several 
songs, including Indiana’s state song, “On the Banks of 
the Wabash, Far Away.” 

Indians used the Wabash as a transportation route as 
early as the 1300's. By the 1700's, the Wabash was an im- 
portant transportation route for French traders and colo- 
nial settlers. In the 1850's, a new railroad system linked 
the major cities along the Wabash, and river transporta- 
tion declined. Michael E. Sullivan 
Waco, WAY koh (pop. 113,726; met. area pop. 213,517), 
is a city in central Texas. It lies on the Brazos River, about 
100 miles (160 kilometers) south of Dallas. For location, 
see Texas (political map). 

Wacos industries include candy manufacturing and 
systems modification and modernization for military and 
commercial aircraft. The surrounding area produces 
cotton, dairy foods, grains, hay, livestock, poultry, and 
vegetables. Waco is the home of Baylor University, the 
largest Baptist university in the world. 

Waco was founded in 1849 on the site of a deserted 
Waco Indian village and was named for that tribe. That 








Baylor 4 
Baylor University’s main campus is located in Waco. Pat Neff 
Hall houses the university's administrative offices. 





versity 


same year, settler Shapley P. Ross established a ferry 
service across the Brazos River. The ferry made Waco an 
important gateway to the West. Construction of a sus- 
pension bridge over the Brazos in 1870 and the arrival of 
the railroad in 1871 encouraged the city’s growth. Waco 
is the seat of McLennan County and has a council-man- 
ager form of government. In 1993, a 51-day stand-off 
took place between federal law enforcement agents and 
a cult called the Branch Davidians at the cults com- 
pound near Waco (see Reno, Janet). Barbara Elmore 
Wager is a bet, or anything which is risked on the out- 
come of an event or the answer to a question. Money or 
other property may be wagered, or it may be agreed 
that the loser of the bet shall do a certain thing. Laws do 
not enforce the payment of wagers, except in certain 
countries and states where that kind of gambling is law- 
ful. Dwight Chuman 

See also Gambling; Lottery. 

Wages and hours. Wages are the price paid for 
work. They are usually figured by the hour or by the 
week. 

Wages are the main source of income for most peo- 
ple in the United States. Wages may be classified as 
money wages and real wages. Money wages are the ac- 
tual amount of money a worker receives from an em- 
ployer. Real wages represent the amount of goods and 
services workers can buy with their money wages. The 
prices of goods and services may change sharply over 
time. As a result, economists must compare real wages 
to determine how the ability of workers to buy changes. 
Such comparisons adjust for changing prices. 

Real-wage comparisons are especially important over 
long periods of time. During such periods, money 
wages may increase sharply even though real wages 
may increase little or even decline. For example, from 
1985 to 1995, money wages increased by 33 percent 
while real wages actually declined by about 5 percent. 
Thus, workers could buy more goods and services with 
their average weekly wages in 1985 than in 1995. 

The growth of real wages over time is much more im- 
portant than the growth of money wages because real- 
wage levels determine the purchasing power of work- 
ers. A main contributing factor in the growth of real 
wages over time is growth in productivity. When more 
goods and services are produced without an increase in 
the cost of production, prices stay low, and wages can 
buy more. The growth in productivity is measured by 
the workers’ average output per worker-hour. Output 
per worker-hour measures the amount of goods and 
services an average worker produces in one hour. Out- 
put per worker-hour increases as workers become 
more skilled, and as machinery, tools, and factories be- 
come more efficient. 

From 1909 to 1950, output per worker-hour in the 
United States rose an average of 2 percent annually. 
From 1950 to 1969, it increased at an average annual rate 
of 2.8 percent. However, from 1969 to 1989, the growth 
slowed to an average rate of | percent yearly. In 1980, 
1982, 1989, and 1990, worker productivity actually de- 
clined. Since 1990, average worker productivity per 
hour has risen an average of about 2 percent a year. 

Since the 1940's, employers have spent an increasing 
percentage of their labor costs on fringe benefits, rather 
than take-home pay for the worker. The most popular 





Wages and hours in the United States 


Wagner,Honus 3 


Average weekly gross wages (before social security and income tax deductions) have increased greatly 
since 1940. Factoring out inflation by showing wages in constant dollars reveals that wages peaked in the 
1970's, then leveled off. Average weekly working hours fell at the beginning of the 1900's, increased during 
World War Il, then stabilized at about 40 hours per week. Figures apply only to production workers in 
manufacturing industries, a benchmark for measuring changes in wages and hours. 


Average weekly wages 
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Source: U.S. Bureau of Labor Statistics. 


fringe benefits include pension plans, medical and den- 
tal insurance, paid holidays, and paid sick time. Employ- 
ers usually consider benefits as a substitute for wages, 

rather than as an additional contribution to the workers. 

Hours. Before the Industrial Revolution, most people 
worked on farms where the workday ran from sunrise 
to sunset. Factory operators tried to enforce the same 
hours during the Industrial Revolution of the 1700's and 
early 1800's, despite the difference in working condi- 
tions and the type of work. Gradually, the 10-hour day 
and the 6-day week became the normal working period 
in U.S. and European factories. 

Labor began its demands for an 8-hour day in the 
mid-1800's. But the 8-hour day did not become common 
in the United States until after World War I. During the 
1930's, the 5-day, 40-hour workweek came into general 
practice in the United States. This practice has changed 
little through the years. By the early 1980's, the average 
workweek was 35 hours. Flexible work scheduling, 
called flextime or flexitime, began in West Germany in 
1967 and spread to the United States during the 1970's. 
Flextime workers may choose their own daily work 
hours, within certain limits, as long as they work the re- 


Average weekly hours 
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Average weekly wages 


Year Current dollars Constant dollars (1982) 
1940 $ 24.96 $170.96 
1945 44.20 236.36 
1950 58.32 250.2 
1955 75/0 270.86 
1960 $9./2 291.30 
1965 107.53 328.84 
1970 oo 331.67 
1975 190.79 341.92 
1980 288.62 33017 
1985 386.37 350.29 
1990 441.86 331.98 
1992 469.86 329.50 
1995 514.59 JIZOS 
1998 562.53 341.34 
2001 603.99 337.24 


quired number of hours per week. Most flextime sys- 
tems require all employees to be present during a peri- 


od called the core hours. Paul L Burgess 


Related articles in World Book include: 

Minimum wage 

Profit sharing 
Unemployment insurance 


Child labor 

Cost of living 

Labor, Department of 
Labor movement 


Wagner, WAG nuhr, 
Honus, HOH nuhs(1874- 
1955), is often considered 
baseball's greatest short- 
stop. Wagner played for 
the Pittsburgh Pirates from 
1900 to 1917. He led the 
National League in batting 
eight years, including four 
seasons in a row. He bat- 
ted .300 or higher ina 
league record 17 consecu- 
tive seasons. His lifetime 3, ‘ 
batting average was .329. Culver 
Wagner led the league Honus Wagner 





4 Wagner, Richard 


in stolen bases five times. Wagner holds the National 
League record for most triples with 252. He also ranks 
second in major league putouts by a shortstop. 

Wagner was born in Mansfield (now Carnegiel, Pa. 
His given and family name was John Peter Wagner. He 
was called Honus, a nickname for Johannes, the German 
form of John. Wagner began his major league career 
with the Louisville Colonels in 1897. He was elected to 
the National Baseball Hall of Fame in 1936. Jack Lang 
Wagner, VAHG nuhr, Richard (1813-1883), was a 
great German composer who fundamentally changed 
European musical, literary, and theatrical life. Wagner 
believed that the theater should be the center of a com- 
munity’s culture rather than merely a place of entertain- 
ment. He finally built his own theater and founded Eu- 
rope’s oldest summer music festival. He intended this 
festival and the ideal conditions it offered to performing 
artists to serve as a model for other theaters. 

Wagner wrote his own opera //brettos (texts), basing 
his mature works on episodes from history and from 
medieval myths and legends. In the music of his earlier 
works, he used elements of the German, French, and 
Italian operatic styles of his time. He reached a climax in 
Lohengrin, which brought these diverse elements to in- 
tense, expressive unity. After Lohengrin, Wagner devel- 
oped a new musical language. Composers like Mozart 
tended to compose operas that were divided into a se- 
ries of separate musical pieces or “numbers.” Wagner 
moved to a freer chain of many melodic ideas (called 
motives) and keys, using new ways to blend them into 
the vast dimensions of his musical dramas. 

Early career. Wagner was born in Leipzig on May 
22, 1813. Early in life, he showed a flair for the theater 
and might have become a great actor if he had not de- 
cided to become a musician. From 1833 to 1839, he was 
an opera conductor in German cities. He wrote his first 
complete opera, The Fairies (1834), in the German ro- 
mantic style. He abandoned this style in his next opera, 
The Ban on Love (1835), based on Shakespeare's Meas- 
ure for Measure. \n 1836, he married Minna Planer, an 
actress. It was a stormy marriage and they lived apart in 
the last years before her death in 1866. 

Wagner's next project was Rienzi, an opera in the im- 
posing style called French grand opera. He interrupted 
his work on A/enzi after hearing a performance of Bee- 
thoven’s ninth symphony in Paris in 1839. This renewed 
his faith in German music and inspired his first master- 
piece, A Faust Overture for orchestra (1840). Wagner no 
longer had complete faith in Rienzi. But he completed it 
anyway, because a successful production in Paris would 
ensure his reputation as an opera composer all over Eu- 
rope. The opera was not produced, however, and Wag- 
ner ran out of money. In 1841, he finished The Flying 
Dutchman, returning to the German romantic style. It 
was first performed in 1843. 

His fortunes revived in 1842 with an offer to conduct 
Rienzi at the Dresden opera house. In Dresden, Wagner 
composed /annhduser (1845) and Lohengrin (1848), two 
great treatments of the romantic view of medieval chiv- 
alry. 

Meanwhile, social revolution brewed in Germany. 
Wagner was convinced that musicians were treated un- 
justly and that the organization and operation of the the- 
aters were poor. His resentment led to his participation - 


in an unsuccessful revolu- 
tion in 1849. A warrant was 
issued for his arrest and he 
fled to Switzerland. He was 
not allowed to return to 
Germany for 12 years. 

Later career. During 
his first years in Switzer- 
land, Wagner wrote no 
music. Instead, he exam- 
ined his own philosophy of 
art and life and wrote on 
social, religious, and artis- 
tic problems. He also 
began to expand the li- 
bretto for his greatest creation, The Ring of the Nibe- 
Jung. He began work on the music for this cycle of four 
operas in 1853. He finished 7he Rhine Gold (Das Rhein- 
gold) in 1854, The Valkyrie (Die Walktire) in 1856, and 
the first two acts of Siegfried by 1857. Then he com- 
posed another work he had been planning, 7ristan and 
Isolde. He did not compose the third act of Siegfried 
until 1869. 

Tristan, completed by 1859, is a landmark in music 
because of the intensely chromatic style which reflects 
the ambiguity in the relationship between Tristan and 
Isolde. This style greatly increased the expressive nature 
of Wagner's melodies and harmonies. /ristan is a 
unique conception for the stage. It deals less with exter- 
nal events or actions than with the powerful emotional 
lives of the characters, what Wagner called an “interior 
drama.” 

Getting 7ristan produced was Wagner's chief concern 
after 1859. 7annhduser, in a revised version, was per- 
formed unsuccessfully in Paris in 1861. Debts piled up, 
and he constantly faced financial ruin. In 1864, King Lud- 
wig Il of Bavaria came to his rescue. Wagner became 
the king's adviser in Munich, and 7ristan was produced 
there in 1865. Meanwhile, Wagner had started work on 
his only mature comedy, 7he Mastersingers of Nurem- 
berg (Die Meistersinger von Nirnberg). He finished it in 
Switzerland in 1867. In 1874, he concluded the entire 
Ring cycle with the completion of 7he Twilight of the 
Gods (Die Gétterdimmerung). About 1864, Wagner fell 
in love with Cosima von Bilow, the married daughter of 
composer Franz Liszt. Cosima became his mistress, and 
they were married in 1870. 

Wagner's music made a great impression on King 
Ludwig's romantic imagination. The composer used the 
king's admiration for his work to further his own ambi- 
tions. With the king's aid, Wagner built a theater in Bay- 
reuth in which to perform the Ring. The first festival was 
held there in 1876. He composed his last work, the 
opera Parsifal (1882), to be performed in this theater. 

Wagner's philosophy. Wagner tried to find a new 
way of combining music and drama in the theater. He 
believed the basic error in opera was that music had be- 
come the sole end. Drama served merely as an excuse 
for musical display. Wagner aimed at a work in which all 
the various elements in operatic composition were in 
perfect harmony and directed toward a single artistic 
end. 

Wagner considered the orchestra the greatest artistic 
achievement of his time, and wanted to take greater ad- 





Historical Pictures Service 


Richard Wagner 


vantage of its expressive possibilities. Wagner did not 
believe the orchestra should accompany a vocal line 
with repeated chords like a “monstrous guitar.” He 
thought it could be given a more elaborate musical tex- 
ture in which the vocal line would be one independent 
strand. Wagner's use of recurrent motives permitted 
continuous music throughout an act, with no breaks un- 
til the end. Wagner disliked “operatic” acting, and insist- 
ed that singers use only movements required by the 
music. 

In addition to his opera texts, Wagner wrote criticism, 
polemics (literary arguments), and theoretical works. His 
most important writings outline and defend the princi- 
ples of his mature music dramas. Wagner wrote pas- 
sionately on many scientific, political, and religious top- 
ics. Wagner's arguments, however, were sometimes 
illogical and cruel. For example, his dislike of the Ger- 
man-Jewish composer Giacomo Meyerbeer led Wagner 
to write an attack on Judaism in music. Wagner had con- 
flicting feelings about Jews, and many people have con- 
sidered him anti-Semitic. Despite his controversial per- 
sonal life, Wagner's works have placed him in the ranks 
of the world’s greatest composers. Thomas Bauman 

See also Opera (Richard Wagner; The opera reper- 
toire). 


Additional resources 


Deathridge, John, and others, eds. Wagner Handbook. Harvard 
Univ. Pra 1992. 

Holman, J. K. Wagneris Ring. Amadeus Pr., 1996. 

Magee, Bryan. The Tristan Chord: Wagner and Philosophy. Hen- 
ry Holt, 2001. 

Millington, Barry, ed. The Wagner Compendium. Schirmer 
Bks.,1992. 
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Detail of the Bayeux Tapestry (late 1100 s); 
William the Conqueror Center, 
Bayeux, France (Giraudon) 


Wagon 5 


Wagner, WAG nuhr, Robert Ferdinand (1877- 
1953), was a United States statesman. He served in the 
New York legislature and showed special interest in 
welfare questions. Wagner was justice of the Supreme 
Court of New York from 1919 to 1926. From 1927 to 1949, 
he represented New York in the U.S. Senate. A Demo- 
crat, he sponsored the National Industrial Recovery Act; 
the National Labor Relations Act, or “Wagner Act; the 
Social Security Act; and the Housing Act of 1937. He was 
born on June 8, 1877, in Nastatten, near Wiesbaden, Ger- 
many. Alonzo L. Hamby 
Wagner Act. See National Labor Relations Act. 
Wagon. The wheel and the wagon were developed at 
the same time. This was at least 5,500 years ago, when 
people first discovered that they could pull sledges 
more easily if they fitted the sledges with wheels of sol- 
id wood. 

The Mesopotamians were probably the earliest peo- 
ple to use wagons. The use of wagons spread quickly 
through much of Europe and central Asia. The Scythians 
wandered the plains of southeastern Europe as early as 
700 B.C, carrying their possessions on two-wheeled 
carts covered with reeds. The Greeks and the Romans 
developed chariots that were lighter and faster than 
Egyptian chariots. The four-wheeled coach was devel- 
oped in Germany during the Middle Ages. 

English governors of American Colonies introduced 
the first wagons in North America. Stagecoaches began 
to run over colonial roads about the time of George 
Washington. The prairie schooner (covered wagon), 
which was first built by the German farmers of Pennsyl- 
vania, was used in the development of the Ainerican 
West. Farm wagons carried crops to market until the 
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A wagon of the Middle Ages was used 
to carry weapons into battle. 
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The New England buckboard wagon was a popular American carriage of the early 
1900's. These open wagons were used for short business and pleasure trips. 





The Conestoga wagon carried pioneers westward over the Allegheny Mountains 
from the early 1700's until about 1850. It was drawn by a team of four to six horses. 





Brown Brothers 


Brown Brothers 


A horse-drawn delivery wagon was a 
common sight during the early 1900's. 


6 Wagon train 


early 1900's. The present-day truck trailer is actually a 
kind of wagon. Robert C. Post 

See also Chuck wagon; Conestoga wagon; Pioneer 
life in America (The wagon train); Stagecoach; Trans- 
portation (pictures). 
Wagon train. See Pioneer life in America (The wagon 
train); Western frontier life in America (Transportation). 
Wahoo is a fish that lives in warm parts of the Atlantic, 
Indian, and Pacific oceans. In American waters, it is 
found from Florida to Venezuela in the Atlantic Ocean, 
and from Mexico to Ecuador and the Hawaiian Islands in 
the Pacific. The wahoo is known as peto in Latin America 
and as ono in Hawaii. 

The wahoo has a long body with a pointed snout and 
a long fin on the back. The back is dark blue and the 





WORLD BOOK illustration by Colin Newman, Linden Artists Ltd. 


The wahoo is an excellent game and food fish that lives in the 
warm waters of all oceans. It is an active swimmer. 


sides are silver with wavy bars. Wahoos can grow to a 
length of more than 8 feet (2.4 meters) and can weigh 
more than 180 pounds (82 kilograms). 

Gary T. Sakagawa 

Scientific classification. The wahoo belongs to the mackerel 
family, Scombridae. It is Acanthocybium solandri. 

Wailing Wall. See Western Wall. 

Wainwright, Jonathan Mayhew (1883-1953), was 
an American general whose courage made him a hero 
of World War Il. After General Douglas MacArthur was 
ordered to leave the Philippines and go to Australia in 
March 1942, Wainwright remained in command of the 
American and Filipino forces on Bataan Peninsula and 
Corregidor. He was forced to surrender in May 1942, 
and was held a prisoner for three years by the Japanese. 
Wainwright was released in 1945, and participated in 
the surrender ceremony of the Japanese delegates 
aboard the U.S.S. Missouri in Tokyo Bay. On his return to 
the United States, Wainwright became a full general and 
received the Medal of Honor. 

Wainwright was born in Walla Walla, Washington, 
and graduated from the United States Military Academy 
in 1906. He became a cavalry officer and served in the 
Philippines in 1909 and 1910. During World War J, he 
served on the general staff of the 82nd Division in 
France. After World War II, he commanded the Fourth 
Army. He retired in 1947. 

See also Bataan Peninsula. 
Waite, wayt, Morrison Remick (1816-1888), served 
as chief justice of the United States from 1874 until his 
death. In the Granger Cases, his opinions upheld the 
power of state governments to regulate business (see 
Granger Cases). This doctrine later lost favor when the 
Supreme Court developed broad powers to enforce the 
14th Amendment. But the doctrine of broad power to 
regulate business was revived in the 1930's. 

Waite was born in Lyme, Connecticut. He graduated 
from Yale University. In 1871, he was an American dele- 


Maurice Matloff 


gate to the Geneva Tribunal of Arbitration, which con- 
sidered the Alabama claims (see Alabama [ship]). He 
helped found the Republican Party. Jerre S. Williams 
Wake is the custom of watching over a dead person 
before burial. Some form of the custom has been prac- 
ticed in all parts of the world. But the practice is no 
longer used as widely in Western society as in earlier 
times. In the traditional wake, family and friends gath- 
ered at the dead person's home. The custom probably 
began because of a concern over occasional errors 
made in the determination of death. It is also likely that 
some early people believed that the presence of the liv- 
ing would ward off the evil spirits that might possess a 
body prior to disposal. Richard A. Kalish 

Wake Island is a United States possession in the west- 
central Pacific Ocean (see Pacific Islands [map)). It is a tri- 
angular atoll made up of three small coral islets, Wake, 
Peale, and Wilkes. The islets cover a land area of about 3 
square miles (8 square kilometers). They have about 300 
people, all of whom are U.S. citizens. With a curving 
reef, they enclose a lagoon that is less than 4 square 
miles (10 square kilometers) in area. Wake's vegetation 
consists mainly of shrubs and bushes. 

Spaniards probably sighted Wake when they ex- 
plored the Pacific in the late 1500's. The British schooner 
Prince William Henry \anded there in 1796. In 1841, Lieu- 
tenant Charles Wilkes of the United States Exploring Ex- 
pedition surveyed Wake with the aid of the naturalist Tit- 
ian Peale. They found no indication that the atoll had 
ever been inhabited. Wake Island became an unincor- 
porated territory of the United States in 1898. The United 
States claimed Wake because it lay on the cable route 
from San Francisco to Manila. In 1935, Wake became a 
base for Pacific air traffic. 

Wake Island was the site of an early World War II bat- 
tle. For two weeks in December 1941, a force of 400 U.S. 
Marines and about 1,000 civilians fought off a Japanese 
invasion. But the Japanese captured Wake in late De- 
cember 1941. The Japanese garrison on Wake surren- 
dered at the end of the war, in 1945. 

Today, Wake is used primarily for emergency 
stopovers for airplanes and ships. The United States Na- 
tional Weather Service and the United States National 
Oceanographic and Atmospheric Administration have 
research and monitoring units on the atoll. 

Robert C Kiste 
Waksman, WAKS muhn, Selman Abraham (1888- 
1973), was an American bacteriologist who made impor- 
tant contributions to soil microbiology and to the devel- 
opment of antibiotics. He received the 1952 Nobel Prize 
for physiology or medicine for the discovery of the an- 
tibiotic streptomycin (see Streptomycin). 

Waksman studied a group of soil microbes known as 
actinomycetes. He examined the effects of these mi- 
crobes on the fertility of soil and on the development of 
humus (organic matter in soil). In 1939, he began testing 
actinomycetes for antibiotic activity. He and his co-work- 
ers tested about 10,000 of the microbes before they dis- 
covered streptomycin in 1943. 

Waksman was born in Priluka, near Kiev, Ukraine 
(then a part of the Russian Empire). He moved to the 
United States in 1910 and joined the faculty of Rutgers 
University in 1918. From 1949 to 1958, he directed the 
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Walachia. See Romania (History). 

Walata, wah LAH tah, was a leading trading city in 
West Africa from the late 1000's to the 1500's. Copper, 
swords, and other goods were traded there for gold 
and sometimes for slaves. Today, Walata is a small town 
in Mauritania called Oualata. 

During the 1000's, Muslim traders from the south set- 
tled in Walata. The city became part of the Mali Empire 
in the 1300's. The Tuareg of the south seized and occu- 
pied Walata in 1433. In the late 1400's, it became part of 
the Songhai Empire. After that empire fell, various peo- 
ples ruled Walata. Leo Spitzer 
Walcott, Derek (1930- ), a West Indian poet and 
playwright, won the 1992 Nobel Prize for literature. His 
work explores such themes as the Caribbean experi- 
ence from colonial slavery to independence, and the na- 
ture of the Caribbean's post-colonial identity—a mixture 
of different cultures and traditions. Walcott's writings re- 
flect his rich racial heritage and cultural background, 
both African and European. Walcott writes his works in 
English. 

Walcotts first commercially published collection of 
poetry was /n a Green Night Poems, 1948-1960 (1962). 
His other verse includes Another Life (1973), a long nar- 
rative poem; The Star-Apple Kingdom (1979); The Fortu- 
nate Traveller (1981); and The Arkansas Testament (1987). 
Omeros (1990) is an epic poem that describes the poet's 
inner struggle to find a balance between personal and 
collective memories. 

Walcotts plays include Dream on Monkey Mountain 
(1967), Remembrance (1977), Pantomime (1978), and 
Odyssey: A Stage Version (1992). They focus on the hu- 
man struggle against hypocrisy, exploitation, and au- 
thority. Derek Alton Walcott was born in Castries, Saint 
Lucia. Julie Minkler 
Wald, George (1906-1997), an American biochemist, 
determined how chemical changes in the retina enable 
a person to see. He shared the 1967 Nobel Prize for 
physiology or medicine. 

Wald analyzed the pigment (coloring matter) of rods, 
the cells in the retina that respond to dim light. He 
found that light causes certain changes in retinene, a 
chemical in the pigment. These changes trigger a nerve 
impulse that transmits to the brain an image of what is 
seen. Wald discovered that the body makes retinene 
from vitamin A. This discovery explained why a deficien- 
cy of vitamin A reduces vision at night. 

Wald was born in New York City and earned a Ph.D. at 
Columbia University. He joined the faculty of Harvard 
University in 1934. He was an outspoken opponent of 
the Vietnam War (1957-1975). Eric Howard Christianson 
Wald, Lillian D. (1867-1940), founded the first visiting 
nurse program in the United States that was not affiliat- 
ed with a religious group. Her contacts with the poor in 
New York City in the depression of 1892-1893 inspired 
her to found the Nurses’ Settlement, later known as the 
Henry Street Settlement. It became a model for public- 
school nursing programs in the United States. She also 
worked with the founder of the first “ungraded” class for 
mentally retarded children. 

Wald and social reformer Florence Kelley were the 
first to suggest to President Theodore Roosevelt the 
idea of a national children’s bureau to study the needs 
of children. Congress set up the Children’s Bureau as an 
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agency of the U.S. govern- 
ment in 1912. In addition, 
Wald was active in the 
American Union Against 
Militarism, and her views 
were highly respected by 
President Woodrow Wil- 
son and others who 
worked for peace. Lillian 
Wald was born in Cincin- 
nati. Elizabeth Fee 
Waldenses, wah/ DEHN 
seez, are members of a 
Christian religious group. 
The group was founded 
by Peter Waldo, a wealthy merchant of Lyon, France. In 
1173, Waldo left his wife, gave his fortune to the church 
and charity, and began preaching in the streets of Lyon. 
His message of poverty and religious devotion attracted 
many followers, who were called the poor men of Lyon. 
Pope Alexander III and the Archbishop of Lyon ap- 
proved of the Waldenses. But the succeeding pope and 
archbishop forbade the Waldenses to preach because 
they were not priests and their teachings differed from 
those of the church. For example, they denied the 
pope's authority and the existence of purgatory. In 1184, 
Pope Lucius III excommunicated the Waldenses. 

Many Waldenses adopted the doctrines of the Refor- 
mation, which took place during the 1500's. There are 
now about 50,000 Waldenses in Europe and North and 
South America. Their headquarters are in Rome. 

Eugene TeSelle 
Waldheim, VALT hym, Kurt, koort(1918- ), is an 
Austrian diplomat who served as secretary-general of 
the United Nations (UN) from 1972 to 1982. He replaced 
U Thant of Burma. As secretary-general, Waldheim car- 
ried out several difficult peacekeeping missions. He 
failed to stop a war between China and Vietnam in 1979, 
though the fighting ended that same year. In 1980, 
Waldheim could not get the release of American hos- 
tages held in Iran. The Americans were freed in 1981. He 
also failed to end the Iran-Iraq war that began in 1980. A 
UN-arranged cease-fire halted the fighting in 1988, six 
years after he had stepped down as secretary-general. 

From 1986 to 1992, Waldheim served as president of 
Austria, a largely ceremonial position. His campaign for 
the presidency was marked by controversy when 
records surfaced concerning his possible involvement 
in Nazi atrocities during World War Il. The documents 
showed that Waldheim had been a German army officer 
in units that killed thousands of Yugoslav patriots and 
assisted in the deportation of thousands of Greek Jews 
to concentration camps during the 1940's. Waldheim 
denied involvement in these actions. 

Waldheim was born near Vienna. He attended the Vi- 
enna Consular Academy and earned a law degree at the 
University of Vienna. Waldheim entered the Austrian 
foreign service in 1945. He became permanent Austrian 
observer at the UN in 1955 and headed Austria’s first 
delegation to the UN that same year. From 1964 to 1968, 
and again in 1970 and 1971, he served as Austria's repre- 
sentative at the UN. He was Austria's foreign minister 
from 1968 to 1970. 

See also United Nations (The Secretariat [picturel). 
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Wales is one of the four major political divisions that 
make up the United Kingdom of Great Britain and North- 
ern Ireland. England, Northern Ireland, and Scotland are 
the other divisions of the United Kingdom, which is of- 
ten called the U. K. or Britain. Cardiff is the capital and 
largest city of Wales. 

Wales lies on the west coast of the island of Great 
Britain. It takes up about a tenth of the island. Wales has 
a wealth of scenic beauty. Its landscape includes low, 
broad mountains and deep, green valleys. Wales is bor- 
dered by extensions of the Atlantic Ocean on the north, 
west, and south, and by England on the east. Most of the 
Welsh people live in towns, cities, and industrial areas 
of southern Wales. The rest of Wales is mainly rural. 

The Welsh take great pride in their heritage. Although 
Wales has been united with England for more than 400 
years, the Welsh have kept alive their own language, lit- 
erature, and traditions. The Welsh name for Wales is 
Cymru (pronounced KUM ree} 

This article describes the people, geography, and 
economy of Wales. It also traces the history of Wales up 
to 1536, when the country was united with England. For 
a discussion of the United Kingdom as a whole, of the 
relation of Wales to the other British political divisions, 
of the government of the United Kingdom, and of British 
history, see United Kingdom. 


Government 


The United Kingdom is both a parliamentary democ- 
racy and a constitutional monarchy. Wales elects 40 of 
the 659 members of the House of Commons, the main 


The Welsh countryside 
includes rugged mountains, 
green valleys, and pic- 
turesque villages. Snowdon, 
which is the highest peak in 
Wales, rises behind this vil- 
lage in the northwest. About 
one-fifth of the Welsh people 
live in rural areas. 


Colin Molyneux, Bruce Coleman Ltd. 


governing body of the United Kingdom. In 1999, the 
United Kingdom granted Wales its own government, 
transferring many powers from the central government 
to the new government. 

The National Assembly for Wales meets in Cardiff. 
It consists of 6(0 members, who serve four-year terms. 
Most members are elected directly by the Welsh voters, 
but some are elected by proportional representation. 
This system gives a political party a share of seats in par- 
liament according to its share of the total votes cast in 
an election. 

The first secretary leads the Welsh government with 
the help of a cabinet. The first secretary is usually the 
leader of the political party that controls the most seats 


Facts in brief 


Capital: Cardiff. 

Official languages: Welsh and English. 

Area: 8,015 mi? (20,758 km?). Greatest distances—north-south, 137 
mi (220 km); east-west, 116 mi (187 km). Coastline—614 mi (988 
km). 

Elevation: Highest—Snowdon, 3,561 ft (1,085 m) above sea level. 
Lowest—sea level, along the coast. 

Population: Estimated 2002 population—2,936,000; population 
density, 366 per mi? (141 per km’); distribution, 78 percent ur- 
ban, 22 percent rural. 7997 census—2,812,000. 

Chief products: Agriculture—barley, cabbage, cattle, cauliflow- 
er, hay, oats, potatoes, sheep. Manufacturing—aluminum, 
chemicals, electrical and electronic equipment, iron, motor 
vehicle and airplane parts, petroleum products, plastics, steel, 
synthetic fibers, tin plate. Mining—coal, limestone, slate. 


in the Assembly. Assembly members who head the vari- 
ous government departments make up the cabinet. A 
secretary of state for Wales still sits in the United King- 
dom’s cabinet, though most of the secretary's power has 
been transferred to the National Assembly for Wales. 
The National Assembly for Wales cannot make laws 
or alter taxation. The British Parliament makes laws both 
for the whole of the United Kingdom and for England 
and Wales. The Welsh government administers pro- 
grams such as education, health, and transportation. 
Local government in Wales is carried out by 22 uni- 
tary authorities, which are directly responsible to the 
Welsh cabinet. Each unitary authority is supervised by 
an elected council. The unitary authorities are responsi- 
ble for matters such as housing, recreation, and roads. 
Local government is financed by a mixture of council tax 
(local taxes) and grants from the national government. 


People 


Population. Most of the people of Wales live in the 
industrialized and formerly industrialized areas of south- 
ern Wales. The growth in these areas took place in the 
1600's and during the Industrial Revolution, a period of 
rapid industrialization that began in the 1700's. At that 
time, people came to the region from rural Wales and 
from England. Cardiff, Newport, and Swansea grew as 
ports to serve the coal and iron industries. 

Ancestry. Some Welsh are descended from prehis- 
toric peoples from continental Europe who colonized 
Wales thousands of years ago. Many others trace their 


The flag of Wales 
features a red dragon 
on a white and green 
background. The 
dragon has beena 
Welsh symbol for 
nearly 2,000 years. 
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ancestry to such later settlers as the Celts, Romans, An- 
glo-Saxons, Vikings, Normans, and English. 

Language. Wales has two official languages, Welsh 
and English. Either language may be used in the courts 
or for government business. Some newspapers are pub- 
lished partly or only in Welsh, and many radio and tele- 
vision programs are broadcast in both languages. 

Welsh is still the daily language in many sections of 
western and northern Wales. In some parts of these ar- 
eas, more than three-fourths of the people speak Welsh. 
Overall, however, the number of Welsh-speaking peo- 
ple has declined since 1901, when half the population 
spoke Welsh, to less than one-fifth today. 

Welsh is one of the oldest languages in Europe. It is 
derived from ancient Celtic and has been influenced by 
each group of settlers. The letters j, k, q, v, x, and zare 
not used in modern Welsh. The letter yis always a vow- 
el, and the letter wis usually used as one. 

Certain letter combinations are considered part of the 
Welsh alphabet. They include the double letters dd, ff 
and // The combination dd is pronounced like the t#in 
they. The letter fsounds like the English v, and ffsounds 
like £ The //sound is made by placing the tongue in the 
position for /and then trying to pronounce an A. 


Way of life 


In general, the way of life in Wales is similar to that in 
the rest of the Western world. For example, many peo- 
ple relax in the evenings by watching television. In 
Wales, as in the United Kingdom as a whole, the pub 
(public house) is an important part of social life. A num- 
ber of older customs also survive. On March 1, the 
feast of Saint David, the patron saint of Wales, people 
throughout the land wear the traditional Welsh symbols 
of the leek and daffodil. 

City life. About four-fifths of the Welsh people live in 
urban areas. Many urban dwellers live on the outskirts 
of cities in large public housing developments, some of 
which have fallen into disrepair. Welsh metal-process- 
ing industries have declined since the 1950's, leading to 
increased unemployment in Welsh cities. Urban areas 
have also experienced a rise in crime, overcrowding, 
and other social problems. 

In the steep-sided coal-mining valleys of southern 
Wales, many townspeople live in row houses. These 
houses have the same design and are attached in a row. 

Rural life. Approximately a fifth of the Welsh people 
live in rural areas. Welsh farms are small, and most are 
owned by the people who live on them. Many rural peo- 
ple live in stone cottages. 

An older Welsh way of life has lasted in rural areas, 
especially where the Welsh language is the primary 
one. Ties to religion and to families tend to be stronger 
in these areas. However, many people fear that age-old 
customs may soon be lost. Rural housing has become 
scarce, and farming has become less profitable over the 
years. As a result, more and more young people have 
migrated to the cities to look for employment and hous- 
ing. As the young people leave the countryside, they 
tend to abandon the old values and traditions. 

Food and drink. Most Welsh cooking is simple and 
uses local ingredients. Many Welsh people enjoy roast 
Welsh lamb served with mint sauce. Other favorite dish- 
es include caw/, a clear broth with vegetables, and 
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Welsh rarebit, which consists of melted cheese and but- All Welsh children from the ages of 5 to 16 must at- 
ter served on toast. Laver bread is made from seaweed tend school, and they must study Welsh either as a first 
and oatmeal. Tasty Welsh cakes and cheeses are also or a second language. Children attend primary school 
popular. Beer is a traditional Welsh drink, and many until the age of 11. Then they typically enter high school. 


pubs sell locally brewed beer. Ale is especially popular. Many students leave high school at age 16. Others go 
Recreation. Rugby football is the most popular sport —_—on to technical colleges or other forms of further educa- 


in Wales. The Welsh rugby team competes internation- tion. Those who stay in high school until the age of 18 
ally. Almost every town and village has its own team. or 19 may study at a university, college, or other school 
Another popular sport is football, the game Americans of higher education anywhere in the United Kingdom. 
call soccer. Cricket is also played widely in Wales. Wales has one university, the University of Wales. It 
In rural areas, many people fish, and some hunt foxes was founded in 1893 and has about 25,000 students. It 
and wild duck. Snowdonia National Park and Brecon consists of colleges at Aberystwyth, Bangor, Cardiff, and 
Beacons National Park have rugged terrain that is excel- Swansea. The university also includes the College of 
lent for climbing and other mountain sports. Many peo- —_—- Medicine in Cardiff and St. David's University College in 
ple visit Pembrokeshire Coast National Park to hike Lampeter, near Carmarthen. 
along its coastal cliffs and admire its scenery. Religion. Most Welsh people are Protestants. The 
Education. Wales and England have the same schoo! — Methodist and Anglican churches are the largest Protes- 
system. In Wales, it is supervised by the Welsh Office tant churches in Wales. Others include the Baptist, Pres- 


Education Department and by local authorities. byterian, and United Reformed churches. 





| 
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The Church of England became the official Welsh 
church in 1536. But by 1811, so many people had joined 
the Methodist Church that it formally separated from 
the Church of England and became a separate denomi- 
nation. The Welsh Church Act of 1914 declared that the 
Church of England was no longer the official church of 
Wales. The act went into effect in 1920. 

Religion has traditionally been important in Welsh 
life, but it has become less so since the mid-1900's. 
However, the choral tradition it fostered survives, no- 
tably with some famous male choirs. 

The arts. Wales is a land of poets and singers. The 
traditions of Welsh literature and music are among the 
oldest in Europe and date back more than 1,000 years to 
the bards (poet-singers) of the Middle Ages. 

The most notable of early Welsh poets were Taliesin 
and Aneirin. Aneirin composed a poem called the 
Gododdin about the year 600. In it, he described the ad- 
ventures of a band of noble warriors. Eleven Welsh sto- 
ries written in the 1000's and known today as The 
Mabinogion rank among the most important works of 
medieval European literature. During the 1100's, Geof- 
frey of Monmouth composed poetry about the leg- 
endary King Arthur. Dafydd ap Gwilym, the greatest 
Welsh poet of the Middle Ages, wrote about love and 
nature during the 1300s. 

The publication in 1588 of the complete translation of 
the Bible into Welsh ranks as one of the most important 
events in the history of Welsh literature. This Bible 
helped preserve the Welsh language and establish 
standards for written Welsh. 

Many poets and other writers continued to use the 
Welsh language in the 1600's, 1700's, and 1800's, but oth- 
er Welsh authors turned to English. Dylan Thomas, who 
wrote in English, became the most celebrated Welsh 
poet of the 1900's. 

The eisteddfod (eve STEHTH vahd), a popular Welsh 
tradition, is a festival of poetry and music in which per- 
formers compete. Its origins date back to the Middle 
Ages, but the modern form began at the end of the 
1700's. Annual eisteddfods, or efsteddfodau, are held 
throughout the land. The largest is the Royal National 
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Eisteddfod. This festival is held in various cities and 
towns, alternately between northern and southern 
Wales. 

Wales has a rich tradition of choral music that devel- 
oped in the 1700's at a time of religious revival. The 
Welsh National Opera has also become world famous. 


The land 


Wales occupies a broad peninsula on the west coast 
of the island of Great Britain. It is bounded on the east 
by England and on the south by the Bristol Channel. St. 
George's Channel on the west and the Irish Sea on the 
north separate Wales from Ireland. For information 
about the climate of Wales, see the C/imate section of 
United Kingdom. 

Surface features. Most of Wales consists of moun- 
tains and upland plateaus. The Cambrian Mountains 
cover about two-thirds of the land. In northern Wales, 
the mountains are steep and rugged. The highest peak 
in Wales, 3,561-foot (1,085-meter) Snowdon (called Yr 
Wddfa in Welsh), rises in the northwest. It is part of the 
Snowdonia range (Eryriin Welsh). 

In central and southern Wales, the Cambrian range 
becomes flatter and forms large plateaus cut deeply by 
valleys. On the plateaus are forests, pastures, grassy 
plains, moors (open wasteland), and bogs (swamplands). 
Many small lakes and waterfalls dot the mountain and 
plateau regions. 

Coastal plains and river valleys cover about a third of 
Wales. Low, narrow plains stretch along the south and 
west coasts. 

Rivers and coastline. The longest rivers in Wales 
are the Severn and the Wye. Both rise near Aberyst- 
wyth, flow eastward into England, and then turn south 
and empty into the Bristol Channel. The Severn stretch- 
es for 220 miles (354 kilometers) and is the longest river 
in Britain. The River Dee forms part of the boundary be- 
tween Wales and England. The Rivers Dyfi, Teifi, and 
Tywi drain the west coast of Wales. 

The Welsh coastline is 614 miles (988 kilometers) 
long. Much of it is irregular and lined with cliffs. Many 
natural bays and harbors lie along the coast. 


Robert Harding Picture Library 


Queen Street in Cardiff, a 
popular shopping area, fea- 
tures an outdoor mall, /eft 
Cardiff is the capital and larg- 
est city of Wales. It is also the 
Welsh cultural, economic, and 
industrial center. 
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An eisteddfod is a Welsh festival of poetry and music. These 
eisteddfod performers are wearing traditional Welsh costumes. 


A large island, the Isle of Anglesey (M6n or Ynys Mén 
in Welsh), lies off the northwest coast. The Menai Strait 
separates the island from the mainland. 


Economy 


Coal mining and metal processing became the chief 
industries of Wales during the Industrial Revolution. 
Today, however, the economy of Wales depends more 
on service industries and manufacturing. 

Service industries are the largest employers in the 
cities and towns of Wales. Leading Welsh service indus- 
tries include banking, insurance, finance, and business 
services; education; health and welfare services; public 
administration; and the retail and wholesale trades. 
Tourism is increasing in both urban and rural areas. 

Manufacturing. Major steelworks operate at Llan- 
wern, near Newport, and at Port Talbot. A large plant for 
producing tin plate is at Llanelli, and aluminum is 
smelted in Anglesey. Other products manufactured in 
Wales include automobile parts, chemicals, electronic 
and electrical equipment, plastics, and synthetic fibers. 

Agriculture. Livestock production ranks as the lead- 
ing agricultural activity in Wales. Farmers raise beef and 
dairy cattle in the lowlands, and southwest Wales is the 
center of the Welsh dairy industry. Farmers in the up- 
lands raise sheep for meat and wool. The main crops 
grown in Wales include barley, oats, and potatoes. 

Mining. Coal mining was once the most important in- 
dustry in Wales. But since the mid-1940s, it has declined 
steadily, chiefly because of falling demand. The largest 
coal field lies in southern Wales between Kidwelly and 
Cwmbran. Oil refineries operate at Milford Haven and 
Pembroke. 

Transportation and communication. An extensive 
system of well-paved roads covers Wales. Expressways 
run along part of the northern coast and between the 
Severn Bridge and southern Wales. High-speed trains 
connect northern and southern Wales with London, and 
additional rail lines crisscross the land. Cardiff-Wales 
Airport is the only international airport in Wales. 

Welsh television viewers can choose among two Brit- 
ish Broadcasting Corporation channels, two independ- 
ent channels, and dozens of cable and satellite channels. 


One of the independent channels, Sianel Pedwar Cymru, 
broadcasts programs in Welsh and English. The West- 
ern Mail, a daily newspaper published in Cardiff, is dis- 
tributed throughout Wales. 


History 


Prehistoric people occupied caves in northeastern 
Wales more than 200,000 years ago. About 4000 BC, 
people from the European continent migrated to Wales. 
These people brought farming to Wales and introduced 
such new tools as stone axes and flint arrowheads to the 
region. They also built huge monuments called mega- 
liths. About 2000 B.C., people from central and eastern 
Europe settled in Wales, where they raised crops and 
made bronze tools. By the mid-600's B.C, the Celts had 
arrived from central Europe. They introduced the use of 
iron into Wales and built defended settlements called 
hill forts throughout the region. 

The Romans conquered Wales between ahout A.D. 50 
and 78. They controlled the region for over 300 years 
and built roads, walls, and cities throughout Wales. 

Struggles against the Anglo-Saxons. The Romans 
left Britain in the early 400's. Soon afterward, Angles, 
Jutes, and Saxons from the European mainland invaded 
the island. By about 700, they had conquered all of 
southern Britain except Wales and Cornwall. In the late 
700's, Offa, ruler of the Anglo-Saxon kingdom of Mercia, 
built a boundary between Mercia and Wales, possibly 
to keep out Welsh raiders. The boundary, called Offa’s 
Dyke, consists of a ditch and earthen wall from the River 
Dee to the River Severn. 

The Welsh remained independent for the next several 
hundred years by fighting off the Anglo-Saxons and the 
Vikings. However, the Welsh were not politically united 
but were divided into tribes headed by chieftains. 

Revolts against England. William the Conqueror 
and his Norman armies won control of England in 1066. 
William gave the lands along the border between Wales 
and England to Norman barons in order to control the 
Welsh. These borderlands were called the Marches, and 
the barons were known as marcher lords. The marcher 
lords built castles on their lands and gradually ex- 
panded their estates. They soon controlled most of cen- 
tral and southern Wales. However, the Normans never 
conquered the heartland of Wales. During the 1100s, 
the Welsh regained much of their land from the barons. 

During the 1200's, Llywelyn the Great won control of 
northern Wales. His grandson Llywelyn Il was acknowl- 
edged as Prince of Wales by King Henry III of England in 
1267. In return, Llywelyn recognized Henry as his king. 


Important dates in Wales 


A.D. 50-78 Roman armies conquered Wales. 


1282 English troops killed Llywelyn II, Prince of Wales, during a 
Welsh revolt that ended in 1283. 

1301 King Edward | of England gave the title Prince of Wales to 
his son. 

1400-1410 Owen Glendower (Owain Glyn Dwr} revolted against 
English rule. 

1485 Henry Tudor, a Welsh nobleman, became King Henry VII 
of England. 

1536 King Henry VIII united Wales and England. 

(For later dates, see Engiand [History]; United Kingdom 

[History].) 











After Henry died in 1272, Llywelyn refused to accept 
Henry’s son Edward | as his king. Edward I's armies at- 
tacked him in 1277. Fighting again broke out in 1282, 
and Llywelyn was slain in a battle with English troops. 
After Llywelyn’s death, the Welsh revolt collapsed. 

In 1284, Edward I issued the Statute of Rhuddlan. This 
order placed the conquered Welsh lands directly under 
English control and divided them into counties under 
the control of English sheriffs. To ensure control over 
Wales, Edward built a number of powerful castles, in- 
cluding those at Caernarfon (also spelled Caernarvon) 
and Harlech. In 1301, Edward I gave the title Prince of 
Wales to his son Edward, who later became Edward II. 
Since then, nearly all English and British monarchs have 
given the title to their oldest son. 

During the 1300's, the Welsh grew increasingly dissat- 
isfied with English rule. In 1400, Owen Glendower 
(Owain Glyn Dwr in Welsh), a Welsh prince, led a revolt 
against the English. By 1404, he had driven them out of 
much of Wales. But by 1410, the English had regained 
control. Glendower’s struggles against the English—de- 
spite his final defeat—made him a hero of many Welsh 
people. 

Union with England. In 1485, Henry Tudor, a Welsh 
nobleman, became King Henry VII of England. The 
Welsh people then gradually began to accept the idea 
of uniting with England. In 1536, Henry VIII, the son of 
Henry VII, joined the two countries under a single gov- 
ernment by the first Act of Union. The English govern- 
ment passed a second Act of Union in 1543. 

Through the years since England and Wales were 
united, Wales has struggled—and managed—to main- 
tain a distinct language and culture. For example, the 
publication of the Welsh Bible in 1588 helped set stand- 
ards for written Welsh. The Society for the Promotion of 
Christian Knowledge, founded in 1699, assisted in the 
publication of Welsh religious books and sought to es- 
tablish schools throughout Wales. Nevertheless, the his- 
tory of Wales became closely bound to the history of 
England and, later, of Britain. For the history of England 
and the United Kingdom, see England (History); United 
Kingdom (Histo ry). D. Q. Bowen and Rodney Barker 
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Biographies 
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Bard Llanfairpwilgwyngyll 
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C. Food and drink 
D. Recreation 
IV. The land 
A. Surface features 
V. Economy 


G. The arts 


B. Rivers and coastline 


A. Service industries D. Mining 
B. Manufacturing _ E. Transportation and com- 
C. Agriculture munication 
Vi. History 
Questions 


What is an eisteddfod? 

What are the powers of the National Assembly for Wales? 
From what ancient language is Welsh derived? 

What are the largest Protestant churches in Wales? 

Who became the most famous Welsh poet of the 1900's? 
What is caw/l? Laver bread? Welsh rarebit? 

What are the two official languages of Wales? 

In what part of Wales do most people live? 

What is the leading agricultural activity in Wales? 

Who were the marcher lords? 


Additional resources 


Davies, John. A History of Wales. Penguin, 1994. 
Insight Guide: Wales. 2nd ed. Houghton, 1997. 
Wales in Pictures. Rev. ed. Lerner, 1990. Younger readers. 


Walesa, vah WEHN sah, Lech, /ehk(1943- _), was 
president of Poland from 1990 to 1995. Prior to his elec- 
tion, Walesa had been an important labor leader. 

In 1980, Walesa was chosen as provisional head of 
Solidarity—an organization composed of about 50 Polish 
trade unions. His negotiations with Poland’s government 
that year led to the gov- 
ernment’s recognition of 
Solidarity. This action 
marked the first time a 
Communist country rec- 
ognized a labor organiza- 
tion that was independent 
of the country’s Commu- 
nist Party. Watesa was 
elected chairman of Soli- 
darity in 1981. The move- 
ment faced growing hos- 
tility from Poland's 
Communist Party and the 
Soviet Union. In Decem- 
ber 1981, Poland’s govern- 
ment established martial law and suspended Solidarity’s 
activities. Walesa and hundreds of other union leaders 
were imprisoned. In October 1982, the government out- 
lawed Solidarity. Walesa was released in November. The 
other prisoners were freed over the next several years. 

The government ended its ban on Solidarity in 1989. 
Also in 1989, it allowed elections for a new Parliament. 
The elections were the freest ones in Poland since the 
country became a Communist state in 1945. Almost 
every candidate who was endorsed by Walesa and Soli- 
darity won a seat in Parliament (see Poland [Free elec- 
tions]). After Walesa was elected president in 1990, he 
resigned as chairman of Solidarity. 

Walesa was born on Sept. 29, 1943, in Popow, north of 
Warsaw. In 1967, he became an electrician at the ship- 
yards in Gdansk. There, Walesa began taking part in the 
workers’ rights movement. Walesa won the 1983 Nobel 
Peace Prize for his efforts to prevent violence while try- 
ing to gain workers’ rights. 
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14. Walker, Alice 


Walker, Alice (1944- )}, is an African American 
writer. In her novels, short stories, poetry, and essays, 
Walker writes about black and white people living in 
America and Africa in differing economic circum- 
stances. She uses a variety of narrative forms and levels 
of diction to create vivid, memorable, and larger-than- 
life characters. Her novel The Color Purple (1982) won 
the 1983 Pulitzer Prize for fiction. 

Walker creates joyous communities of blacks in 
which women, not men, are the powerful figures. Unlike 
some other black writers, Walker seldom blames white 
culture for the tragic events in the lives of her black 
characters. She has been criticized for this view. But she 
also has been praised for expressing a positive philoso- 
phy about being black and female. 

Walker's novels include The Third Life of Grange 
Copeland (1970), Meridian (1976), The Temple of My Fa- 
miliar (1989), Possessing the Secret of Joy (1992), and By 
the Light of My Father's Smile (1998). Her poetry is col- 
lected in Once: Poems (1968) and Revolutionary Petunias 
& Other Poems (1973). Some of her short fiction has 
been published in /n Love & Trouble: Stories of Black 
Women (1973). She became a major figure in feminism— 
which she called womanism—through such writings as 
In Search of Our Mothers’ Gardens: Womanist Prose 
(1983) and Living by the Word (1988). These collections of 
essays, speeches, and letters focus on Walker's experi- 
ences as a black woman in America, and on racial and 
class inequality. 

Alice Malsenior Walker was born in Eatonton, Geor- 
gia. She was the youngest of eight children of black 
sharecroppers. Linda Wagner-Martin 
Walker, David (1785-1830), was an African American 
abolitionist who wrote a famous antislavery pamphlet. 
This pamphlet, called An Appeal to the Colored Citizens 
of the World (1829), urged American slaves to fight for 
their freedom. Its publication marked the beginning of 
the radical antislavery movement in the United States. 
The Appeal! was the strongest attack on slavery made up 
to that time by a black writer. 

Walker was born a free man in Wilmington, North 
Carolina. His father had been a slave, and his mother a 
free woman. Walker educated himself. In 1827, he set- 
tled in Boston and opened a second-hand clothing busi- 
ness. He became a leader in Boston's Colored Associa- 
tion, which opposed slavery. He wrote for Freedom's 
Journal, the first black newspaper in the United States. 
Walker died under mysterious circumstances, report- 
edly of poisoning. Many abolitionists believed he was 
murdered. Otey M. Scruggs 
Walker, James John (1881-1946), served as Demo- 
cratic mayor of New York City from 1926 to 1932. Hand- 
some and fun-loving, he came to symbolize the Roaring 
Twenties. In 1932, Governor Franklin D. Roosevelt asked 
Walker to explain corruption in the city’s affairs. Investi- 
gation showed that Walker had been more careless than 
crooked, but his reputation was injured, and he re- 
signed. Walker, who was known as Jimmy, was born in 
New York City. James S. Olson 
Walker, Leroy Pope (1817-1884), served as the first 
Confederate secretary of war, from February to Septem- 
ber 1861, during the American Civil War. Walker raised 
200,000 troops and bought war equipment from abroad. 
He resigned after the Confederate Congress and Con- 


federate President Jefferson Davis became dissatisfied 
with his management of the war department. 

Walker was born in Huntsville, Alabama. He served in 
the Alabama House of Representatives several times be- 
tween 1843 and 1853. He was House speaker from 1847 
to 1850. In 1875, Walker was president of a convention 
that wrote a new Alabama constitution. Michael Perman 
Walker, Madam C. J. (1867-1919), is generally regard- 
ed as the first African American woman to become a 
millionaire. She operated 
a successful cosmetics 
company, the Madam C.J. 
Walker Manufacturing 
Co., during the early 
1900's. 

Madam Walker was 
born near Delta, Louisiana. 
Her given name was Sarah 
Breedlove. She was or- 
phaned at the age of 7 and 
raised by her older sister. 
In 1881, Sarah married a 
man named Moses 
McWilliams. Her husband 
died in 1887, leaving her 
with one daughter. In 1905, while working as a washer- 
woman in St. Louis, Missouri, she developed and started 
selling a line of hair care products. In 1905, Sarah moved 
to Denver, Colorado, where she met and married 
Charles J. Walker, a newspaperman. 

Sarah Walker began demonstrating and selling her 
hair care products door-to-door in African American 
communities. She trained women to establish their own 
businesses for selling her hair products and other cos- 
metics. These “Walker Agents” dressed in white blouses 
and long black skirts. They became well-known through- 
out the black communities of the United States and the 
Caribbean. In 1910, Walker moved to Indianapolis, 
where she established a manufacturing plant. 

Walker increased her wealth through real estate in- 
vestments. She was a philanthropist who gave gener- 
ously to causes that aided African Americans. She willed 
two-thirds of her estate to charitable and educational in- 
stitutions. Alton Hornsby, Jr. 

Walker, Mary Edwards (1832-1919), was the only 
woman to receive the Medal of Honor, the highest mili- 
tary award given by the United States government. She 
was a pioneer woman physician and a supporter of the 
women's rights movement of the late 1800's. 

Walker served as a surgeon with the Union Army dur- 
ing the American Civil War. In 1864, she was captured 
and held for four months in a Confederate prison. She 
was released in exchange for a Confederate officer. In 
1865, she was awarded the Medal of Honor for her med- 
ical treatment of Union soldiers. 

Walker helped lead a movement aimed at ending the 
social restrictions on women’s dress. She believed that 
women should wear whatever they wished and became 
known for wearing trousers. She also campaigned to 
give women the vote. Walker wrote several books on 
the role of women in society, including Hit (1871) and 
Unmasked, or the Science of Ilmmorality (1878). 

Walker was born in Oswego, New York, and graduat- 
ed from Syracuse Medical College. In 1917, a federal re- 
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view board revoked Walker's Medal of Honor, claiming 
she had never served in the Union Army. The Army re- 
stored the award in 1977. Miriam Schneir 

Walker, Sarah Breedlove. See Walker, Madam C. J. 
Walker, William (1824-1860), was an American fi/i- 
buster (military adventurer). He tried to conquer parts of 
Mexico and, later, made himself ruler of Nicaragua. In 
1853, he gathered a company of soldiers and tried to 
conquer Lower California and the state of Sonora, both 
in Mexico. He failed, and United States officials arrested 
him for violating neutrality laws. He was freed, and in 
1855 led a successful revolution in Nicaragua. He ruled 
as president in 1856 and 1857 but then was forced to 
leave by Nicaraguans and other Central Americans. 

Walker tried to regain power in Nicaragua in 1860 but 
was captured and executed in Honduras. He was born in 
Nashville, Tennessee. Helen Delpar 
Walkie-talkie is a two-way radio that provides quick 
voice Communication over short distances. Many peo- 
ple use walkie-talkies, including firefighters, construc- 
tion workers, and military personnel. Unlike many other 
two-way communication devices, a walkie-talkie cannot 
transmit(send) and receive signals at the same time. 

Walkie-talkies include handheld models and citizens 
band (CB) radios. Most handheld models can transmit 
and receive any of 14 channels. Their transmitter signal 
strength provides a maximum range of about 2 miles (3.2 
kilometers). Inexpensive handheld models sold as toys 
operate on only one channel. Their maximum range is 
about 1,200 feet (370 meters). CB radios can transmit and 
receive any of 40 channels. They can transmit up to 
about 4 miles (6.4 kilometers). See Citizens band radio. 

Some types of walkie-talkies require a license to oper- 
ate. They can transmit greater distances than other types 
of walkie-talkies. Police and emergency personnel use 
walkie-talkies that transmit over the private land mobile 
radio service. Ordinary citizens can obtain a license to 
operate over the general mobile radio service. 

Development of walkie talkies took place in the 1930's 
and 1940's. Backpack and handheld models were used 
extensively by U.S. military forces during World War II 
(1939-1945). _ Patrick D. Griffis 

See also Radio (Two-way communication). 

Walking, as a competitive sport, is a race between two 
or more people, or against time. Walking races are also 
called race-walking. Most races are held at distances 
ranging from 1 mile to 50,000 meters. In one event, the 
winner is decided by which competitor covers the 
greatest distance in two hours. 

Competitive walkers developed a method of walking 
called the “heel-and-toe.” A long stride lands the foot on 
the heel and swings the walker forward to put weight 
quickly on the toe. The toe acts as a springboard for the 
next stride. At least part of one foot must always be on 
the ground and the leg must be completely straight, or 
locked, momentarily during each step. A nonracer walks 
1 mile (1.6 kilometers) in 15 to 20 minutes. A heel-and-toe 
expert can do it in 6 5 minutes. 

The walking contest was popular in England for cen- 
turies before it was introduced in the United States in 
the 1870's. At one time, U.S. contestants competed in six- 
day marathons on indoor tracks. Michael Takaha 
Walkingstick is an insect that looks like a twig. The 
strange appearance of this insect hides it from its ene- 
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WORLD BOOK illustration by Oxford Illustrators Limited 
The common walkingstick resembles a twig. 





Edward S. Ross 


A long, slender walkingstick, shown here hanging from a 
twig, is well hidden from its enemies. Walkingsticks eat leaves 
and sometimes damage trees. 


mies. There are several species of these insects in the 
United States. The common walkingstick of the eastern 
United States has long legs and a slender body that is 2 
to 3 inches (5 to 8 centimeters) long. Unlike most insects, 
a walkingstick has no wings. It may be brown or green. 
It eats leaves, and sometimes harms trees. The female 
usually drops her eggs on the ground. The young are 
neglected, and few survive. Several of the larger, tropi- 
cal species of walkingsticks are popular in zoos and can 
be raised in captivity. See also Leaf insect. 

Betty Lane Faber 


Scientific classification. Walkingsticks form the walkingstick 
family, Phasmidae. The scientific name for the common walking- 
stick is Diapheromera femorata. 


Wall Street is a short, narrow street in New York City. 
With Broad and New streets, it forms a triangle where 
the New York Stock Exchange and many great commer- 
cial houses and banks are located (see New York City 
[map]). The district is the heart of United States banking 
and business and a worldwide symbol of finance. See 
also New York City (Settlement). 
Wallaby. See Kangaroo. 
Wallace, Alfred Russel (1823-1913), was a British nat- 
uralist and explorer. He independently developed the 
same principle of natural selection as did British natural- 
ist Charles R. Darwin. Natural selection is a process by 
which historical changes occur in species of plants and 
animals. The changes occur because of higher survival 
rates of individuals with hereditary traits that make them 
better suited to their environment. This process is the 
basis of evolution. Wallace also established the princi- 
ples of animal geography—the study of the geographical 
distribution of animal species. 


Roger G. Ibbotson 
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From 1848 to 1852, Wallace explored the Amazon 
Basin with British naturalist Henry Walter Bates. Wallace 
traveled to the East Indies in 1854 and remained there 
eight years collecting data. He found that the mammals 
of the Malay Archipelago are divided by an imaginary 
line into two groups of species. This line became known 
as Wallace’s Line. Species west of the line are more 
closely related to mammals of Asia, and those east of 
the line are closer relatives of mammals of Australia. 

Wallace was born in Usk, England. He wrote 7he 
Malay Archipelago (1869) and Geographical Distribution 
of Animals (1876). G. J. Kenagy 

See also Evolution; Natural selection; Bates, Henry 
Walter. 

Wallace, George Corley (1919-1998), an American 
political leader, ran unsuccessfully for president in 1968, 
1972, and 1976. He was elected governor of Alabama 
four times, in 1962, 1970, 1974, and 1982. Wallace gained 
national attention in the early 1960's for his strong sup- 
port of states’ rights and his opposition to school inte- 
gration. 

Wallace was born in Clio, Alabama, and graduated 
from the University of Alabama Law School in 1942. Af- 
ter serving three years in the Army Air Forces, he en- 
tered politics. A Democrat, he served in the Alabama 
Legislature from 1947 to 1953 and as state judge from 
1953 to 1958. He ran for governor in 1958 and lost. Four 
years later, he won. 

Wallace opposed federal involvement in what he con- 
sidered state problems, especially school integration. At 
his inauguration as governor in 1963, he pledged: “Seg- 
regation now, segregation tomorrow, and segregation 
forever.” He denounced federal court orders to end 
school segregation. His “stand in the doorway’ at the 
University of Alabama in 1963, opposing the enrollment 
of two black students, made him a hero to opponents of 
integration. Actually, many Alabama schools became in- 
tegrated during Wallace's first term. 

Wallace's wife, Lurleen, ran for governor in 1966 be- 
cause at that time Alabama law prohibited Wallace from 
serving two terms in a row. But, most people under- 
stood that he would continue to act as governor. Mrs. 
Wallace won the gubernatorial election, but she died in 
office in 1968. 

In 1968, Wallace was the presidential candidate of the 
American Independent Party (later called the American 
Party). He lost the election to Republican Richard M. 
Nixon and ran third behind Hubert H. Humphrey, the 
Democratic nominee. Wallace failed to achieve his goal 
of a deadlock in the Electoral College, which would 
have given him bargaining power to decide who be- 
came president. But he received almost 10 million votes. 
He carried five states and received 46 electoral votes. 
Wallace's running mate was retired Air Force General 
Curtis E. LeMay. See American Party. 

In 1971, Wallace married Cornelia Ellis Snively, a 
niece of former Alabama Governor James E. Folsom. The 
couple were divorced in 1978. In 1981, Wailace married 
Lisa Taylor, a country music singer. The marriage ended 
in divorce in 1987. ; 

Wallace was the victim of an attempted assassination 
in May 1972, during his campaign for the 1972 Demo- 
cratic presidential nomination. He was shot and serious 
ly wounded in Laurel, Maryland. Arthur H. Bremer, a 21 


year-old man from Milwaukee, was convicted of the 
shooting and sentenced to 53 years in prison. The shoot- 
ing left Wallace's legs paralyzed. He did not win the 
Democratic nomination. He also failed to win the Demo- 
cratic nomination in 1976. 

In a speech in 1978 and on later occasions, Wallace 
stated that his opposition to integration had been 
wrong, and he apologized for his actions. During the 
1982 race for governor, he stressed his intention to help 
all needy Alabamians. He received strong support from 
black voters. Wallace retired from politics in 1987. 

David S. Broder 
Wallace, Henry Agard (1888-1965), served as vice 
president of the United States from 1941 to 1945 under 
President Franklin D. Roosevelt. He was also secretary of 
agriculture from 1933 to 1940 and secretary of com- 
merce in 1945 and 1946. In 1948, he was the presidential 
nominee of the Progressive Party, a third party opposed 
to President Harry S. Truman’s foreign policies. Wallace 
was also an expert on plant culture. In the 1920's, he de- 
veloped a successful hybrid seed corn and founded Pio- 
neer Hi-Bred, a major seed company. 

Wallace was one of the 
most controversial figures 
of the New Deal and Fair 
Deal periods (see New 
Deal). He urged adoption 
of the Agricultural Adjust- 
ment Act, a New Deal plan 
designed to solve the farm 
problem by government 
planning. Wallace was not 
renominated for the vice 
presidency in 1944 be- 
cause many Democrats 
did not like his social ide- 
alism and internationalism. 
In 1946, President Truman 
asked Wallace to resign as secretary of commerce be- 
cause of his outspoken criticism of the U.S. “get-tough” 
policy toward the Soviet Union. 

Wallace was an active administrator in the U.S. war ef- 
fort during World War II. Roosevelt appointed him 
chairman of the Supply Priorities and Allocation Board 
in 1941 and chairman of the Board of Economic Warfare 
in 1942. Wallace also participated in decisions leading to 
the development of the atomic bomb. 

Wallace was born in Adair County, lowa. He graduat- 
ed from lowa State College {now lowa State University). 
When his father, Henry Cantwell Wallace, became U.S. 
secretary of agriculture in 1921, young Wallace took his 
place as editor of the family magazine, Wallace's Farmer. 

Alonzo L Hamby 
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Additional resources 
Kirkendall, Richard S. Uncle Henry: A Documentary Profile of the 
First Henry Wallace. \a. State Univ. Pr., 1993. 
Walton, Richard J. Henry Wallace, Harry Truman, and the Cold 
War. Viking, 1976. 
White, Graham, and Maze, John. Henry A. Wallace: His Search 
for a New World Order. Univ. of N. C. Pr., 1995. 


Wallace, Lew (1827-1905), was an American author, 
diplomat, lawyer, and military leader. He is best known 
‘or his historical novel Ben-Hur (1880), which tells of the 
rise of Christianity in the Roman Empire. 








Lewis Wallace was born in Brookville, Indiana. He was 
an officer in the Mexican War (1846-1848). He later prac- 
ticed law and was elected to the Indiana Senate in 1856. 
Wallace rose to the rank of major general in the Union 
Army during the American Civil War (1861-1865). In 1862, 
his troops captured Fort Donelson, Tennessee, weaken- 
ing Confederate defenses. Wallace's bravery in delaying 
the advance of Confederate General Jubal A. Early’s 
troops at Monocacy River helped prevent the capture of 
Washington, D.C., in 1864. 

Wallace was a member of the court in 1865 that tried 
those involved in the assassination of President Abra- 
ham Lincoln. From 1878 to 1881, Wallace was governor 
of the territory of New Mexico. He was United States 
minister to Turkey from 1881 to 1885. Ronald T. Curran 
Wallace, Sir William (1272?-1305), was a Scottish pa- 
triot who led a revolt against King Edward | of England. 
The story of his life has stirred the national pride of 
Scots for more than 600 years. 

In 1296, King Edward drove out the king of Scotland 
and stationed English soldiers in the country. Wallace, 
known for his strength and courage, became the leader 
of bands of Scottish patriots who carried on a bitter war 
against the invaders. The English raised an army and ad- 
vanced against Wallace. He defeated them in the battle 
of Stirling Bridge in 1297. At that point, King Edward 
hurried home from France and led a great army against 
the rebels. His heavily armored soldiers defeated the 
rebels at Falkirk in 1298. Wallace escaped and carried on 
the fight in the mountains. In 1305, he was captured and 
executed for treason. John Gillingham 
Wallboard is a kind of board made of gypsum and pa- 
per or of fibers of wood, cane, or other materials. It is 
used to cover large areas such as walls and ceilings. 
Wallboard gives protection against fire and weather, 
and insulation against heat and cold. It absorbs sound 
and also serves as a decoration. Wallboard is made in 
sheets ;4 inch to 3 inches (2.5 to 76 millimeters) thick. It is 
made in sections up to 8 feet (2.4 meters) wide and 20 
feet (6 meters) long. A wall that has its surface covered 
with wallboard is called a dry wall A type of wallboard 
called plasterboard, often sold under the trade name 
Sheetrock, has a core of gypsum sandwiched between 
layers of heavy paper. 

Fiberboard is made from wood or cane fiber pressed 
into sheets. The fibers may be loosely compressed, leav- 
ing air spaces for good heat insulation and sound ab- 
sorption. The surface is tisually fibrous, but some is ve- 
neered with paper-thin sheets of decorative woods. 
Fiberboard is used for interior surfaces and also for out- 
side wall sheathing. 

Hardboard is a kind of wallboard also used in making 
furniture. It is made by heating specially treated masses 
of wood fibers with small amounts of adhesive and plac- 
ing them under pressure to form a dense, hard board. 
Tempered board is made by further treatment of hard- 
board with chemicals and heat to improve duirability. 

George H. Kyanka 
Wallenberg, Raoul (1912- ? ), a Swedish business- 
man and diplomat, helped save about 100,000 Hungari- 
an Jews from being killed by the Nazis in 1944, during 
World War Il. He often risked his life, and later won 
worldwide admiration for his heroic efforts. 

Wallenberg was born in Kapptsta, near Stockholm. He 
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was a member of a prominent family of bankers and in- 
dustrialists. He visited Hungary on business in the early 
1940's, during World War II. Wallenberg became in- 
creasingly disturbed by the campaign of Nazi leader 
Adolf Hitler to kill all the Jews of Europe. In 1944, Wal- 
lenberg came to the attention of the World Jewish Con- 
gress and the American War Refugee Board. He accept- 
ed their invitation to head a program in Hungary to save 
the Jews remaining there. 

The Swedish government appointed Wallenberg to 
serve as a diplomat in Budapest, Hungary's capital. He is- 
sued Swedish passports to about 20,000 Jews, allowing 
them to claim the protection of the neutral Swedish gov- 
ernment. He also sheltered Jews in houses he bought or 
rented with his own money or money from the groups 
that had sent him. Wallenberg, a Lutheran, was assisted 
by Roman Catholic and other non-Jewish leaders. 

Adolf Eichmann, a Nazi official who directed the send- 
ing of Jews to concentration camps, ordered Wallen- 
berg to stop interfering with German plans for the Jews. 
Wallenberg refused. Eichmann tried to have Wallenberg 
assassinated, but the attempt failed. In the final days be- 
fore the liberation of Budapest by Soviet soldiers, Wal- 
lenberg persuaded the Nazis to cancel a plan to kill 
70,000 Jews who were forced to live in a ghetto (segre- 
gated area) of the city. 

In January 1945, Soviet forces took Wallenberg into 
custody. They apparently believed he was an American 
spy. In 1957, the Soviet government reported that Wal- 
lenberg had died of a heart attack in prison in 1947. Later 
inquiries failed to clarify the circumstances of his death. 
In 1981, the United States Congress made Wallenberg 
an honorary US. citizen. Abraham Cooper 
Wallenstein, WAHL uhn stynor VAHL uhn sy, Al- 
brecht Wenzel Eusebius von, AHL brehkt VEHN 
tsuhl oy ZAY bee us fuhn (1583-1634), a Bohemian gener- 
al, played an important role in the Thirty Years’ War 
(1618-1648). He was the inspiration for Wallenstein (1798- 
1799), a tragedy by the German playwright Friedrich 
Schiller. 

Wallenstein was born in Bohemia. His father was a 
Protestant nobleman. Wallenstein became a Roman 
Catholic and fought for Holy Roman Emperor Rudolf Il, 
a Catholic, against the Turks. 

Bohemian Protestants began the Thirty Years’ War by 
rebelling against the Catholic Habsburg family, which 
ruled Bohemia as part of the Holy Roman Empire. Wal- 
lenstein remained loyal to the Holy Roman Empire and 
raised a small army for Emperor Ferdinand Il. Ferdinand 
rewarded him with the title Duke of Friedland. Wallen- 
stein, who had been made a general, recruited troops 
and led them in battles in Germany and Bohemia. 

Wallenstein believed he was destined to play a great 
political role. His goal was a huge European empire that 
would dominate the Turks and western Europe. The 
Catholic princes resented his great ambition and power, 
and the emperor was alarmed by his intrigues with 
Swedish and German Protestant leaders. The emperor 
ordered his arrest, or death, and officers loyal to the em- 
peror murdered him. Charles W. Ingrao 

See also Thirty Years’ War. 

Waller, Fats (1904-1943), was an American jazz pianist, 
songwriter, and entertainer. He became one of the most 
accomplished pianists in the history of jazz, though in 
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his day he was known primarily as an entertainer. 

Many of Waller's songs have lively, witty lyrics. His 
first songs were published in 1923. Later, he started 
working with Andy Razaf, an American lyricist who 
wrote the words for some of Waller's most popular 
songs. Their compositions include “Aint Misbehavin “ 
(1929), “Blue Turning Grey Over You" (1930), “Honeysuck- 
le Rose’ (1929), and “Jitterbug Waltz’ (1942). 

Waller made several hundred recordings, many of 
them with a small band that he led from 1934 until his 
death. He sang on many of these records. Waller 
weighed almost 300 pounds (140 kilograms). Thomas 
Wright Waller was born in New York City. Paul F. Wells 

See also Jazz (The 1920's). 

Wallflower is a fragrant plant that bears clusters of 
golden or maroon flowers. It blooms in spring and is a 
perennial, which means it lives for two years or more. It 
is called wa//flower because its stems often grow on or 
over walls or cliffs, particularly limestone cliffs. Wall- 
flowers originated in southern Europe but now grow 
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Wallflowers have clusters of colorful blossoms. 


well in England and many parts of the United States. 
They are also called gillyflowers. Theodore R. Dudley 


Scientific classification. The wallflower is in the mustard 
family, Brassicaceae or Cruciferae. its scientific name is Cheiran- 
thus cheiri. 


Walloons are a group of people who live in southern 
Belgium. The region they inhabit is called Wallonia. It 
consists of the provinces of Hainaut, Liége, Luxembourg, 
Namur, and the southern half of Brabant (see Belgium 
[political map]). The Walloons make up about 30 percent 
of the Belgian population. 

Walloons trace their original heritage to the Belgae, a 
Celtic people, who were conquered by the Romans in 
the 50’s B.C. In the A.D. 200’s to 400’s, a Germanic tribe 
called the Franks invaded the region. In Wallonia, the 
Romanized inhabitants largely absorbed the Franks. The 
area to the north, now called Flanders, was more thinly 
populated, and many people fled. The Franks became 
dominant. Today, the people of Flanders are called 
Flemings. 

During the 1700's, Wallonia became one of Europe's 
most wealthy industrial regions. The Walloon cities of 
Liege and Charleroi became centers for coal mining and 





steelmaking. During the 1800's, the Belgians built exten- 
sive networks of canals and railroads in Wallonia. They 
also developed an advanced banking system. 

Language and cultural differences have created fric- 
tion between the Walloons and the Flemings. The Wal- 
loons speak French. The Flemings speak Dutch. 

When Belgium became independent in 1830, the Wal- 
loons largely controlled the government. They made 
French the only official language of the country. The 
Flemings then began a movement to gain recognition of 
their own language and culture. Dutch became an offi- 
cial language of Belgium during the late 1800's. 

Conflicts between the Walloons and the Flemings 
continued during the 1900s. In 1980, the Belgian govern- 
ment granted limited self-rule to Flanders and Wallonia. 

Janet L Polasky 

See also Belgium (People); Flemings. 

Wallpaper is decorative paper used to cover inside 
walls. Many wall coverings made of other materials—for 
example, burlap, linen, manufactured fibers, plastics, 
and thin sheets of wood—are also considered wallpa- 
per. A special paste, brushed onto the undecorated side 
of wallpaper, makes it stick to a wall. Manufacturers sell 
most wallpaper in rolls of sheets that measure about 30 
feet (9.1 meters) long and 2 } feet (69 centimeters) wide. 

Most people use wallpaper to make a room more at- 
tractive. Wallpaper also provides practical advantages. 
For example, it hides cracks, stains, and other flaws on 
walls. Paper made of plaster reinforced with plant fibers 
can be used to cover brick, concrete blocks, or rough 
plaster. Wallpaper made of a plastic material called viny/ 
can be scrubbed with a mild detergent and water. Many 
apartment dwellers and people who frequently redeco- 
rate use strippab/le wallpaper, which can be peeled off 
easily without damaging the wall. 

Scholars believe the first wallpaper was made in Eng- 
land, France, or the Netherlands during the 1500's. 
Artists designed patterned wallpaper as a cheaper sub- 
stitute for the tapestries (woven wall hangings) that had 
decorated European palaces for centuries. Craftworkers 
painted designs on the paper by hand or printed them 
from carved blocks of wood. The Chinese began to 
make wallpaper in the early 1600's. They painted birds, 
flowers, and landscapes on rectangular sheets of rice 
paper. In the 1700's, the French decorated wallpaper 
with Chinese objects and patterns. This popular style be- 
came known as chinoiserie. 

Wallpaper was first produced in the United States in 
Philadelphia in 1739. In 1947, vinyl-covered wallpaper 
was introduced. Prepasted paper, which sticks to a wall 
when the paper is moistened with water, was devel- 
oped in the 1950's. Howard A. Rickspoone 

See also Interior design. 

Walnut is the name ofa type of tree valued for its nuts 
and wood. Several species of walnut trees grow in the 
United States. Two of these are native to the East—the 
black wa/nutand the butternut also called the white 
wa/nut Another species, the English walnut or Persian 
walnut, was brought to the United States from southern 
Europe. It is grown commercially in California and Ore- 
gon. Black and English walnut trees provide high-quality 
wood for furniture. 

English walnut trees produce walnuts that have the 
greatest commercial value. They are large, spreading 
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The English walnut tree may grow up to 100 feet (30 meters) 
tall. The nuts of the English walnut tree have greater commercial 
value than those of any other variety. 


trees that grow up to 100 
feet (30 meters) tall. They 
have gray bark, large 
leaflets, and soft wood. 
They have been grown 
commercially in Europe 
since ancient times. 

The English walnut tree 
bears clusters of small 
flowers called catkins. The 
flowers may be cross- 
pollinated or self- 
pollinated. After flower- 
ing, the tree produces 
walnuts. The nuts have 
thin shells and taste mild 
and sweet. They contain 
mostly fats and some proteins. 

Growers typically plant English walnut trees at least 60 
feet (18 meters) apart. But several varieties may be plant- 
ed closer together. English walnut trees thrive in deep, 
well-drained soil. After the nuts ripen, they are shaken 
from the trees, hulled, and dried. The nuts are taken to 
packing houses and are sorted and sized. They may be 
packaged either in the shell or shelled. The poorer 
grades of nuts are used to make walnut oil. 

Growers once left walnut shells that fell to the ground 
as waste. Today, the shells are collected and used in 
glues and plastics. They are also used to make solutions 
for cleaning and polishing metal surfaces. 

China leads the world in the production of walnuts. 
Other major walnut-growing countries include the 
United States, Iran, and Turkey. The U.S. walnut industry 
is centered in the area around Stockton, California. In 
addition, several hardy varieties of English walnut trees 
are grown in the Midwest and the East. But growers 
usually do not plant large orchards of these varieties. 
English walnut trees do not grow well in the South. 

Black walnut trees grow in forests from Massachu- 
setts to Florida and west to Texas. They are hardy trees 
grown mainly for their lumber. The nuts also are har- 
vested and sold. They have a distinctive, rich flavor, but 
their shell is hard and thick. They are usually shelled be- 
fore they are sold. Growers have also developed a few 
thin-shelled varieties of these nuts. Black walnut wood is 


Debbie Dean 
The nuts of the English wal- 
nut tree, above, have thin 
shells and a mild flavor. 
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dark purplish-brown, with a fine grain and luster. It is 
valuable for interior finishing, furniture, and gunstocks. 
This wood is becoming rare. Richard A. Jaynes 

Scientific classification. Walnuts belong to the walnut fami- 
ly, Juglandaceae. The English walnut is /ug/ans regia. The black 
walnut is /. nigra, and the butternut is /. cinerea. 

See also Butternut; Tree (Familiar broadleaf and nee- 
dleleaf trees [picture)). 

Walnut Canyon National Monument is in central 
Arizona. It contains 800-year-old cliff-dwelling ruins in 
shallow caves. It was established in 1915. For its area, 
see National Park System (table: National monuments). 
Walpole, Horace (1717-1797), was an English letter 
writer and author. Even at a time when personal letters 
were considered a minor art form, Walpole’s huge cor- 
respondence is remarkable. His witty letters provide an 
entertaining documentary of life in English high society. 
They report social and political gossip and express Wal- 
pole’s opinions on literature and the arts. 

As a scholar fascinated by medieval life, Walpole 
greatly influenced the Gothic revival of the late 1700's. 
He transformed Strawberry Hill, his house in Twicken- 
ham, into a miniature Gothic castle. He built a printing 
press nearby, and published many of his own writings. 
His most influential literary work is The Castle of Otranto 
(1764). This tale of terror and the supernatural was the 
first of what became known as Gothic novels. 

Walpole was born in London. He was the youngest 
son of Sir Robert Walpole, the first prime minister of 
England. Horace Walpole served in Parliament from 
1741 to 1768. In 1791, he succeeded to the family title as 
the fourth Earl of Orford. Martin C. Battestin 
Walpole, Hugh Seymour (1884-1941), was one of the 
most popular British novelists in the early 1900's. His 
finest novels are probably the Herries Chronicles (1930- 
1933), a series of four historical novels set in England in 
the 1700's. The series includes Rogue Herries, Judith 
Paris, The Fortress, and Vanessa. Walpole wrote over 30 
other novels on a variety of subjects. In The Dark Forest 
(1916) and The Secret City (1919), he described his World 
War | experiences with the Red Cross in Russia. The 
Cathedral (1922) is based on his experiences as a clergy- 
man’s son. Portrait of a Man with Red Hair (1925) is a hor- 
ror story about a brutal murderer. 

Walpole was born in Auckland, New Zealand, and 
was sent to school in England at the age of 5. King 
George VI knighted him in 1937, and he became known 
as Sir Hugh Walpole. Sharon Bassett 
Walpole, Sir Robert (1676-1745), the first Earl of Or- 
ford, was the most influential politician in the United 
Kingdom during the first half of the 1700's. He became 
the countrys first prime minister, though the title was 
not official then. Walpole became famous for his ability 
to transact government business. He also supported the 
United Kingdom's Kings George | and George I! of the 
German House of Hanover against the Stuart family’s 
claims to the British throne (see Stuart, House of). 

Walpole entered Parliament in 1701 and by 1708 was 
secretary at war. He showed ability, but he lost his of- 
fices when the Tories replaced the Whigs in 1710-1711. 
He then became the leader of the opposition in the 
House of Commons. The new government convicted 
Walpole of graft and sent him to prison in 1712. But he 
returned to Parliament in 1713. 
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After George | became king in 1714, Walpole’s politi- 
cal stature increased. He served as first lord of the treas- 
ury from 1715 to 1717. For the next few years, he at- 
tacked the government and built up his influence in the 
House of Commons. In 1721, Walpole again became 
first lord of the treasury and chancellor of the exche- 
quer. For the next 21 years, he was the most powerful 
person in Britain. His primary goal was to end the politi- 
cal instability that had plagued Britain in the late 1600's 
and early 1700's by helping the Whigs dominate the gov- 
ernment. Walpole worked to control the House of Com- 
mons using his debating skill, his power and influence, 
and his constant attendance in the House. 

Eventually, grievances against Walpole’s rule led to 
growing opposition to him among Tories and some 
Whigs. For example, Walpole worked to prevent war 
with Spain at a time when demand for such a war was 
growing in Britain. He knew that war would threaten his 
power and encourage supporters of the Stuarts. But war 
broke out with Spain in 1739 and with France in 1741, 
and Walpole’s hold on the House of Commons declined. 
His loss of a majority in the House and his failing health 
caused him to resign in 1742. But Walpole was almost 
immediately made Earl of Orford, and he influenced 
policies in the House of Lords until his death. 

Walpole was born on Aug. 26, 1676, in Houghton, in 
the county of Norfolk, and was educated at Eton College 
and Cambridge University. He died on March 18, 1745. 
His youngest son was the author Horace Walpole. 

J. C.D. Clark 

See also United Kingdom (History). 

Walpurgis Night, vah/ PUR gihs, is the eve of May 
Day, when German people celebrate the feast of Saint 
Walpurgis. According to legend, witches gather on this 
night and celebrate their Sabbath on mist-covered 
Brocken, the highest peak in the Harz Mountains. 
Walrus is a sea animal that lives in parts of the Arctic, 
North Atlantic, and North Pacific oceans. It has two ivory 
tusks, and its four feet are flattened into flippers. The 
flippers make the walrus a good swimmer. 

During the winter and spring, walruses drift along on 
large floating fields of ice. In summer, some may rest on 
shore. A walrus spends much time in the water seeking 
clams, its favorite food. It uses its tongue to form a vacu- 
um to suck clams into its mouth and to suck the flesh 
from the shell. A walrus has bristles on its upper lip that 
are sensitive to touch and probably help it find food. 

Scientists classify the walrus as a kind of large seal. An 
adult male grows about 12 feet (3.7 meters) long and 
weighs up to 3,000 pounds (1,400 kilograms). Adult fe- 
males measure about 8 feet (2.4 meters) in length and 
weigh up to 2,750 pounds (1,250 kilograms). 

The walrus is the only seal with tusks. The tusks—its 
upper canine teeth—point downward and may grow as 
long as 39 inches (99 centimeters). A walrus defends it- 
self from polar bears with its tusks. {t also uses them as 
hooks when climbing onto ice. Walruses do not normal- 
ly attack people. However, an angry, wounded walrus 
can injure a hunter or damage a boat with its tusks. 

Walruses spend most of their time in herds. During 
the mating season, male walruses make unusual bell- 
like sounds underwater. These “songs” attract females 
and drive away other males. Walruses are mammals. A 
female walrus usually has one calf every other year and 
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The walrus has long tusks that it uses mainly for defense. Its 
thick hide helps it survive in its cold environment. 


cares for her young for about two years. Twins are rare. 
Baby walruses are grayish-brown, and adults are rusty- 
brown. Some walruses live as long as 40 years. 

Some Inuit (sometimes called Eskimos) hunt walruses, 
mainly for meat. Traditionally, the Inuit used the walrus 
hides to make shelters or boats and burned the oil from 
walrus blubber for heat and light. John K. B. Ford 


Scientific classification. The walrus is in the order Pinni- 
pedia. It forms the walrus family, Odobenidae. Its scientific name 
is Odobenus rosmarus. 


See also Seal. 

Walt Disney Company is a leading American enter- 
tainment company. It operates theme parks and resorts, 
produces and distributes motion pictures, and runs a 
broadcast television network and a cable television 
channel. It also sells publications, videocassettes, 
videodiscs, and merchandise based on the Walt Disney 
name and characters (see Disney, Walt). 

The company owns and operates Disneyland Resort 
in Anaheim, California, which opened as Disneyland in 
1955. In addition to the original Disneyland, this resort 
now features Disney's California Adventure, a theme 
park that celebrates the state's varied regions. The com- 
pany’s Walt Disney World Resort, near Orlando, Florida, 
opened in 1971 with the Magic Kingdom, a theme park 
similar to Disneyland. Today, in addition to the Magic 
Kingdom, this resort includes EPCOT (Experimental Pro- 
totype Community of Tomorrow) Center, which features 
futuristic technology and cultural exhibits; Disney; MGM 
Studios Theme Park, a movie studio with exhibits and 
shows; and Animal Kingdom, which displays hundreds 
of animals in re-creations of a jungle, savanna, and other 
habitats. The Walt Disney Company financed Celebra- 
tion, Florida, a planned community that opened in 1995. 
The company’s international operations include Tokyo 
Disney Resort, which opened in 1983, and Disneyland 
Paris Theme Park, which opened in 1992. In addition, the 
company owns the Anaheim Angels baseball team and 
the Anaheim Mighty Ducks hockey team. 

Walt Disney Company has four motion-picture units. 
Walt Disney Pictures creates family entertainment films. 
Touchstone Pictures and Hollywood Pictures produce 
films that appeal to adult audiences. Miramax Films 
makes motion pictures by independent filmmakers. The 
company also owns Walt Disney Records, which creates 
recordings for children, and ABC, Inc., which operates 
the ABC television network. The Disney cable TV chan- 


— 


nel broadcasts a variety of family entertainment pro- 
grams, including cartoons and motion pictures. 

Walt Disney founded the company as Walt Disney 
Productions in 1938. It changed its name in 1986 to the 
Walt Disney Company. Company headquarters are in 
Burbank, California. 

Critically reviewed by the Walt Disney Company 

See also California (Visitor's guide); Florida (Visitor's 
guide); Graves, Michael (picture); Orlando. 

Walter, VAHL tuhr, Bruno, BROO noh (1876-1962), 
was a leading orchestra and symphony conductor of the 
1900's. He was noted for the warmth and insight of his 
musical interpretations, especially in works by Wolf- 
gang Mozart, Ludwig van Beethoven, and Franz Schu- 
bert. He was also noted for his support of the music of 
his friend Gustav Mahler. Walter was an accomplished 
pianist and often accompanied singers in recitals. 

Walter was born in Berlin, where he received his mu- 
sical education. His real name was Bruno Walter Schle- 
singer. At the age of 18, he became an assistant to Mah- 
ler, who was director of the Hamburg Opera. Their 
association continued until Mahler died in 1911. 

While still a young man, Walter became one of the 
most celebrated conductors in central Europe. He 
moved to the United States in 1939. Walter often con- 
ducted the New York Philharmonic Orchestra from 1941 
to 1957 and at the Metropolitan Opera from 1941 to 
1959. He wrote an autobiography, Themes and Varia- 
tions (1946). Martin Bernheimer 
Walter, Thomas Ustick, YOO stihk (1804-1887), an 
American architect, became noted for his buildings in 
the Greek Revival style. He is known chiefly as the archi- 
tect of the United States Capitol from 1851 to 1865. He 
added the Senate and House wings, and the large cast- 
iron dome, painted to resemble stone. Walter was born 
in Philadelphia. With architect Richard Upjohn, he 
founded the American Institute of Architects in 1857. 

Leland M. Roth 
Walter Reed Army Medical Center, in Washing- 
ton, D.C,, provides care for active-duty and retired mili- 
tary personnel! and their families. It also conducts scien- 
tific research and trains doctors in advanced methods. It 
covers 113 acres (46 hectares) in Washington and also 
includes 118 acres (48 hectares) in Forest Glen and 22 
acres (9 hectares) in Glenhaven, both in Maryland. Major 
activities of the center are the treatment facility, the Wal- 
ter Reed Army Institute of Research, and the Armed 
Forces Institute of Pathology. The center was named for 
Major Walter Reed, an Army surgeon who helped con- 
quer typhoid fever and yellow fever (see Reed, Walter). 

Critically reviewed by the Walter Reed Army Medical Center 
Walther von der Vogelweide, VAHL tuhr fawn 
duhr FOH guhl w duh (11702-12302), was perhaps the 
greatest of the medieval minnesingers (love poets). Wal- 
ther was born in Austria, and he lived during the period 
when the elegance and grace of aristocratic culture 
flourished. He was a poet in the court of Vienna but ap- 
parently had to leave when his patron died. He then 
moved from court to court until, late in life, he received 
a grant of land from German Emperor Frederick II. 

Walther’s love poetry differed from the conventions of 
courtly minnesang, which celebrated a hopeless love for 
some high-born lady. Walther praised the love for a vil- 
lage girl. He also raised poems of political commentary 
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to a high art. His large and varied poetic production 
shows originality. His technique ranges from simple to 
highly complex forms. James F. Poag 

Walton, Ernest Thomas Sinton (1903-1995), an Irish 
physicist, shared the 1951 Nobel Prize in physics with Sir 
John Cockcroft. They discovered jointly the transmuta- 
tions of atomic nuclei by artificially accelerated particles 
in 1932. They constructed the first of the controlled par- 
ticle accelerators, producing 500,000 volts. Their experi- 
ments confirmed Albert Einstein's theory that mass and 
energy are equivalent. Walton was born in Dungarvan. 

Robert H. March 

See also Cockcroft, Sir John Douglas. 

Walton, George (1741-1804), a Georgia signer of the 
Declaration of Independence, was governor and chief 
justice of Georgia several times. In 1775, he became sec- 
retary of Georgia's provincial congress and president of 
the colony's council of safety. Walton served in the Con- 
tinental Congress from 1776 to 1781. He fought in the 
defense of Savannah in 1778 and was captured by the 
British. He was a United States senator in 1795 and 1796. 
Walton was born near Farmville, Virginia. 

Gary D. Hermalyn 
Walton, Izaak (1593-1683), was an English author best 
known for his book on fishing, The Compleat Angler. 
The work is a classic example of a pastora/ (about rural 
life) book in English literature. The Compleat Angler was 
first published in 1653 and went through four revisions 
during the author's lifetime. The book is written as a dia- 
logue, primarily between Piscator, a fisherman, and 
Venator, a hunter. 7he Comp/eat Angler combines prac- 
tical information about fish and fishing with songs, 
poems, and descriptions of country life and the English 
countryside. Walton also gained fame for his biogra- 
phies, notably of the poets John Donne (1640, revised 
edition 1658) and George Herbert (1670); the clergymen 
Richard Hooker (1665) and Robert Sanderson (1678); and 
the diplomat and author Sir Henry Wotton (1651). 

Walton was born in Stafford and became a wealthy 
London hardware merchant. He did not graduate from a 
university but read widely and became a friend of a 
number of famous men, including Donne and play- 
wright Ben Jonson. 

See also Izaak Walton League of America. 

Walton, Sam (1918-1992), an American businessman, 
was the founder of Wal-Mart Stores. Walton revolution- 
ized U.S. retailing. For example, he built relatively large 
stores that concentrated on selling a wide variety of 
merchandise at low prices; yet he located his stores in 
small cities and rural areas, rather than in large cities. He 
also created a distribution system that can usually re- 
supply his stores within one day rather than two 
weeks—the typical period at other retailers. 

Samuel Moore Walton was born in Kingfisher, Okla- 
homa. He worked his way through the University of Mis- 
souri by delivering newspapers and waiting on tables. 
After receiving a bachelor’s degree from the university 
in 1940, he worked as a management trainee in Des 
Moines, lowa, with the J. C. Penney Company. 

In 1945, with the help of a loan from his father-in-law, 
Walton acquired his first store, a Ben Franklin franchise 
in Newport, Arkansas. In 1962, he opened the first Wal- 
Mart Discount City store, in the city of Rogers, Arkansas. 
Today, Wal-Mart Stores ranks as the nation’s largest 
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retailer. The company has about 2,000 Wal-Mart stores 
throughout the United States. It also operates Sam's 
Club stores. john C. Schmeltzer 

Walton, Sir William (1902-1983), was an English com- 
poser whose works are noted for their strong sense of 
melody and form. Walton was a slow and deliberate 
composer who produced a relatively small body of 
works. Most of his compositions are instrumental and 
many follow the symphonic form. 

Walton’s first major composition was Facade (1922), a 
chamber work set to poems by his friend Edith Sitwell. 
Walton's other important works include two sym- 
phonies and concertos for viola, violin, and cello. He 
wrote Sinfonia Concertante (1927, revised 1943) for 
piano and orchestra. Among Walton's other orchestral 
compositions are 7roilus and Cressida (1954), Partita 
(1958), Variations on a Theme by Hindemith (1963), The 
Bear (1967), and Improvisations on an Impromptu of Ben- 
jamin Britten (1970). Walton composed marches, cham- 
ber music, and music for radio, television, and films. 
Belshazzars Feast({1931), an oratorio, is his most famous 
vocal composition. In addition, Walton wrote two op- 
eras and the popular “Crown Imperial” (1937), a corona- 
tion march. 

William Turner Walton was born in Oldham. He re- 
ceived his first musical training from his father, a music 
teacher. Walton later studied at Oxford University. He 
was knighted in 1951. Stewart L Ross 
Waltz is a ballroom dance in } time characterized by its 
swift gliding turns. The dance was enormously popular 
throughout the 1800's. The term wa/tz also refers to the 
music that accompanies this dance. The waltz has been 
danced in two distinct styles, the three-step and the two- 
step. \n Europe, especially in Vienna, the dancers 
waltzed much faster than they waltzed in North America. 

The waltz developed rapidly in the last years of the 
1700's. It emerged from a group of south German and 
Austrian dances involving the turning motion of the 
dancers in a close embrace position. The popularity of 
waltzes among young people led some authorities to 
outlaw the dance because it was thought to be immoral 
for couples to dance so closely. 

Many composers of the 1800's and 1900's wrote 
waltzes for listening rather than for dancing. Leading 
composers of concert waltzes included members of the 
Strauss family (see Strauss, Johann, Jr.). Waltz music and 
dancing also appear in many operas, operettas, and bal- 
lets. Patricia W. Rader 

See also Ballroom dancing; Dance (picture: The ro- 
mantic waltz). 

Walvis Bay is a part of Namibia that was formerly a 
district of South Africa. It lies in west-central Namibia 
along the Atlantic Ocean. For location, see Namibia 
[map]). Walvis Bay covers 434 square miles (1,124 square 
kilometers). Its largest city, also called Walvis Bay, is 
Namibia's chief port. 

Portuguese sailors were the first white people to see 
the Walvis Bay area. They landed there in 1487, but black 
Africans had settled in the area long before. Walvis Bay 
came under British rule in 1878 as part of the Cape 
Colony. In 1910, the Cape Colony became one of the 
four colonies that formed South Africa. From 1922 
through 1977, South Africa administered Walvis Bay as 
part of Namibia, then called South West Africa. In 1978, 


South Africa began to govern Walvis Bay directly. 

South Africa kept Walvis Bay after Namibia became 
independent in 1990. But Namibian leaders sought to 
make the district part of their country. In 1994, South 
Africa turned the district over to Namibia. 

Robert I. Rotberg 
Wampum is an Algonquian Indian word for purple or 
white beads made from shells. The beads were made 
mainly by North American Indians living near the At- 
lantic coast. The Indians decorated their clothing and 
other possessions with wampum. They also used it to 
keep records. 

The Indians carved white beads from the shells of sea 
snails called whe/ks and purple beads from the shells of 
hard-shell clams. Manufacturing the beads required pa- 
tience and skill because the shells were brittle and the 
beads were tiny. The beads were about } inch (3 mil- 
limeters) in diameter and about + inch (6 millimeters) 
long. The Indians drilled a fine hole in each bead. They 
then used the holes to string the beads or to sew them 
onto fabrics or animal skins. 

The Indians often wove thousands of beads into 
wampum belts. They exchanged the belts as pledges to 
keep treaties and to assure friendships. The Indians 
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New York State Museum (WORLD BOOK photo) 


Indian wampum, consisting of beads, was woven into belts to 
record important events. The belt in the upper part of this pic- 
ture marked the union of five tribes. The Indians also strung 
wampum on cords, such as those shown under the belt. 


recorded events on their belts by arranging beads in de- 
signs. In many cases, the colors of the beads had mean- 
ings. White often represented health, peace, and riches. 
Purple often meant grief or sympathy. 

The Algonquian Indians made the first wampum 
about 1600. European fur traders exchanged wampum 
obtained from coastal tribes for the furs of inland Indi- 
ans. Dutch and English colonists, who had few metal 
coins, adopted wampum as money. However, wampum 
began to lose its value during the mid-1600's, when new 
metal coins began to appear. During the 1700's, colo- 
nists manufactured wampum themselves for use in the 
fur trade with Great Plains and Northwest Coast Indians. 

Lynn Ceci 
Wandering Jew is a legendary figure who is con- 
demned to wander throughout the world until the Sec- 





ond Coming of Jesus Christ. The most popular version 
of the legend developed in the early 1600's in Germany. 
It tells of a Jewish shoemaker named Ahasuerus who 
cursed Jesus while Jesus was carrying His cross to the 
Crucifixion. As punishment, Jesus ordered Ahasuerus to 
wander throughout the world until Jesus would return 
to the earth. Ahasuerus thus became the Wandering Jew 
and the living witness of Jesus's Crucifixion. 

According to legend, the Wandering Jew appears at 
various times and places and describes events that have 
happened since the time of Jesus. Since the 1600's, many 
writers have used the legend as the framework for polit- 
ical and social commentary, especially because the char- 
acter had observed so much of world history. The leg- 
end of the Wandering Jew has also been used to 
promote prejudice against Jews. Richard R. Ring 
Wandering-jew is the common name of three species 
of plants in the spiderwort family. Two species have 
long, green leaves and purple flowers and are common 
greenhouse or garden plants. The other species is 
grown as a house plant for the beautiful, silvery sheen of 
its leaves. In strong sunlight, the leaves show white or 
cream stripes above and reddish-purple beneath. 

Wandering-jew plants grow in the southern United 
States, Central America, and South America. The plant's 
name refers to the legend of the Jew who was doomed 
to wander the earth forever because he mocked Jesus 
as He carried the cross. Wandering-jew plants seem to 
wander all over and live indefinitely. Robert A. Kennedy 


Scientific classification. Wandering-jew plants belong to 
the spiderwort family, Commelinaceae. The scientific names for 
the garden species are 7radesecantia albiflora and T. fluminen- 
sis. The other species is Zebrina pendula. 


Wang Wei (699-759) was a Chinese painter and poet 
known especially for his skill as a landscape artist. He 
painted beautiful monochromatic landscapes, which use 
shades, tones, and tints of a single color. Records tell of 
Wang Wei's many paintings on the walls of temples and 
palaces. He also painted on silk and probably on paper. 
None of his wallpaintings has survived, and only a few 
other existing paintings are said to be his. However, 
much of Wang Weis poetry has been saved. 

Wang Wei lived during the Tang dynasty (618-907), 
which is generally regarded as the golden age of Chi- 
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Townsend P. Dickinson, Photo Researchers 


A wandering-jews attractive leaves and graceful flowers make 
ita favorite ornamental plant. 


nese civilization. He lived in the capital, Chang-an (now 
Xi‘an), where he earned a high office in government. 
Wang Wei also produced beautiful Chinese ca/ligraphy 
(handwriting) and was a skilled musician. He has come 
to be recognized as a genius who brought painting, po- 
etry, and calligraphy together into a unified art. 

Robert A. Rorex 
Wankel engine. See Rotary engine. 

Wapiti. See Elk. 

War is the organized use of violence between inde- 
pendent political groups. Since the dawn of civilization, 
there have been many kinds of wars. /nternational wars 
involve the use of force between countries. Civil wars 
are violent conflicts between different political commu- 
nities within the same country. Violence between a gov- 
ernment and a substantial opposition group within the 
country is called a violent rebellion or revolutionary war. 
Cold wars are struggles conducted through diplomatic, 
economic, and psychological means but not through di- 
rect force. 

Throughout history, wars have caused great suffering 
and hardship. Many international organizations work to 
prevent wars from occurring and to resolve them quick- 
ly once they start. 


Detail of Clearing After Snowfall Along the River (1500's), an ink painting on paper; Honolulu Academy of Arts, Gift of Robert Lehman, 1960 
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7 ee hae, Wang Wei shows this early 


Chinese artist's mastery of 
monochromatic painting. 
This technique uses shades, 
tones, and tints of a single 
color. 
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Why wars occur 


Most wars result from a combination of causes. Three 
of the most common causes are conflicts over re- 
sources, clashing ideologies, and struggles over power. 

Conflicts over resources are the most basic and en- 
during causes of war. Resources include land, minerals, 
energy sources, and important geographical features. 
The field of geopolitics examines the importance of ge- 
ography and territory to a country’s identity, wealth, and 
behavior. Examples of conflicts over resources are nu- 
merous. In the Crimean War (1853-1856), the United 
Kingdom, France, and the Ottoman Empire fought 
against Russia for control of the area around the Black 
Sea. The Persian Gulf War (1991) resulted in large part 
from Iraq's attempt to seize control of Kuwait's oil re- 
serves. 

Clashing ideologies can also lead to war. /deologies 
are sets of ideas that define different communities. Reli- 
gious teachings are often central to a society's ideology. 
Sometimes, these teachings are hostile toward those of 
neighboring communities. In these cases, religious wars 
can erupt. From 1096 to the late 1200's, for example, 
Christians from Europe waged war on Muslim rulers in 
Palestine as part of the series of military expeditions 
known as the Crusades. Ideological conflicts can also in- 
volve political concepts. An example of such a conflict 
was the Cold War between Communist and non-Com- 
munist nations in the latter half of the 1900’s. 

Struggles over power. Power involves the ability to 
control other people or to control the outcome of a situ- 
ation. War often results when one country seeks to ex- 
pand its power at the expense of others. In some cases, 
a decline in the strength of a powerful nation may 
prompt a war of opportunity, in which rival nations try to 
take advantage of the nation’s weakened state. In other 
cases, one or more nations may act together to stop the 
increasing power of a rival country. The ancient Greek 
historian Thucydides described the Peloponnesian War 
(431-404 B.C) in terms of power. As the power of Athens 
grew, he said, other cities joined together to stop it. Al- 
though power may be valued for its own sake, both re- 
sources and ideologies are closely connected to power. 


Waging war 


Wars are complex events that involve the preparation 
of large numbers of soldiers and the involvement of 
much equipment and weaponry. Large wars place ex- 
treme stress on a society's population and economy. 
Several factors influence a nation’s ability to wage war. 

Population plays an important role in war operations. 
A country must have a large supply of young people to 
fight in its military. When people leave to fight in a war, 
others must step in to replace them in the national econ- 
omy. People are injured and killed in wars, and a coun- 
try may rapidly reduce its best human resources. 

Industrial and financial resources are also impor- 
tant to a war effort. Supplying and equipping a modern 
army requires a great deal of money. For centuries, 
rulers borrowed money to pay for their wars. Today's 
governments have broad powers to collect taxes and so 
are better able to pay for wars out of tax revenue. 

Information and intelligence. Learning an enemy's 
secrets can be crucial to success. Espionage is the act of 
acquiring information through spying. Modern technol- 


ogy allows for much better communication between 
commanders and troops, but it also creates opportuni- 
ties for espionage. During World War I] (1939-1945), for 
example, U.S. intelligence experts broke the Japanese 
military code, which enabled them to surprise and de- 
stroy most of the Japanese fleet in the Battle of Midway. 
Today, computers and other advanced technological 
instruments influence all aspects of warfare, from strate- 
gic planning to weapon design. Satellites provide im- 
ages of territories and troops around the world. 
Organization and control are crucial in conducting 
an efficient war effort. Military organizations are typical- 
ly hierarchical-that is, they consist of levels of higher 
and lower ranks. In modern democracies, the top mili- 
tary leaders take direction from civilian political leaders, 
who provide the strategic goals of the war effort. In oth- 
er systems of government, the military may cooperate 
less with political leadership. In some cases, the military 
itself is a nation’s political leadership. Generally, these 
militaries are less restrained in their use of force. 


Ethical and legal aspects of war 


Beginning in the Middle Ages, scholars and states- 
men began to think seriously about the moral and legal 
aspects of waging war. Roman Catholic theologians de- 
veloped a concept of just warto describe circumstances 
where war could be fought without breaking Christian 
rules against killing. Modern legal considerations origi- 
nated with the Peace of Westphalia, at the end of the 
Thirty Years’ War (1618-1648). This treaty between Euro- 
pean nations established individual countries’ rights to 
territory and self-government. 

The basic rules of warfare. There are certain behav- 
ioral guidelines that combatants should obey during 
times of war. Violations of these rules are called war 
crimes. The rules of warfare apply in three main areas. 

First, nonfighting civilians should be treated different- 
ly from military and political leaders and combat troops. 
Militaries should try to minimize the amount of harm 
done to civilians. The second area involves the treatment 
of prisoners of war. In the modern era, prisoners should 
receive humane treatment. When hostilities end, prison- 
ers should be returned home. The third area addresses 
the use of weapons. Several international treaties pro- 
hibit the use of specific kinds of weapons during war. 
These mainly include chemical and biological weapons. 
The use of nuclear weapons is highly controversial, but 
some countries refuse to abandon them. 

Changes in the rules of war have occurred mostly 
in the 1900's. War crimes issues were central to the 
Hague Conventions of 1899 and 1907 and the Geneva 
Conventions of 1864, 1906, 1929, 1949, and 1977. 

In World War Il, Nazi Germany exterminated millions 
of European Jews and others whom Adolf Hitler regard- 
ed as racially inferior or politically dangerous. These ac- 
tions prompted new legal concepts of crimes against 
humanity. The most serious crime against humanity is 
genocide, the deliberate and systematic mistreatment or 
extermination of a national, racial, religious, or cultural 
group. Other crimes against humanity include using 
civilians for slave labor or for inhumane medical experi- 
ments. These new concepts developed during trials of 
Nazi leaders at Nuremberg, Germany. 

Recent developments. In the early 1990's, ethnic 











wars in Bosnia-Herzegovina and in Rwanda left hun- 
dreds of thousands of civilians killed. The United Na- 
tions (UN) convened court sessions to try the nations’ 
leaders for their violence against civilians of other ethnic 
groups. By 2000, UN courts had charged several top po- 
litical and military leaders with war crimes. 


How wars end 


Wars can end in several different ways. Traditionally, 
the side with the greatest military power wins, but, in 
some cases, a militarily “weaker” side can gain an advan- 
tage. Wars often end with negotiated settlements that 
seek peaceful relationships between nations. 

Superior force and resources typically determine 
the winner of a war. In some cases, the losing side is vir- 
tually crushed or taken over by the overwhelming vic- 
tors. In the third Punic War (149-146 B.C), for instance, 
Rome destroyed Carthage and took survivors as slaves. 

Popular support. A persistent smaller opponent may 
not win a war outright, but it may prevent the stronger 
side from winning. One of the most important resources 
that a militarily weaker side can possess is the commit- 
ment and support of its people. During the most intense 
periods of the Vietnam War (1957-1975), the United 
States had vastly superior military resources but un- 
steady public support. As a result, the U.S. government 
withdrew troops and negotiated a peace agreement. 

Stalemates. When parties in a war are evenly bal- 
anced, the sides may fight to a sta/emate (draw). A nego- 
tiated settlement, bargained directly or through a third 
party, can result. The settlement may not differ much 
from the conditions that existed before the war. For in- 
stance, during the war between Iran and Iraq (1980- 
1988), neither side managed to gain a lasting advantage. 
After eight years of fighting, they reached a truce that re- 
stored the original conditions. 

A stalemate can also result in a more beneficial settle- 
ment. During the 1980's, El Salvador experienced a vio- 
lent internal war between socialist guerrillas and the 
conservative government. In 1992, the parties negotiated 
an arrangement that set the country on the path toward 
true democracy. 


Effects of war 


Wars typically have many long-lasting consequences. 


Wars involving the United States 





Wars U.S. military U.S. war costs 
deaths 

Revolutionary War 

in America (1775-1783) 25,324 $101,100,000 
War of 1812 (1812-1815) 2,260 $90,000,000 
Mexican War (1846-1848) 13,283 $71,400,000 
American 

Civil War (1861-1865) 

Union forces 360,222 $3,183,000,000 

Confederate forces 260,000* $2,000,000,000 
Spanish-American 

War (1898) 2,446 $283,200,000 
World War | (1914-1918) 116,516 $18,676,000,000 
World War II (1939-1945) 405,399 $263,259,000,000 
Korean War (1950-1953) 36,516 $67,386,000,000 
Vietnam War (1957-1975) 58,000* $ 150,000,000,000* 
Persian Gulf War (1991) 305 $61,000,000,000 _ 


“Estimate. 


War 25 


Some of the most important include the loss of life, the 
building and collapsing of nations, the creation of 
refugees, and lingering scars and hatred. 

Loss of life is the most dramatic consequence of war. 
A major war can leave thousands dead and many more 
wounded. World War Il caused about 17 million military 
deaths, and even more civilian deaths. Even after a war 
has ended, people may continue to die as a result of the 
war. Abandoned land mines are particularly dangerous 
in such countries as Cambodia and Angola, where thou- 
sands remain buried in fields and near roads. 

The building and collapsing of nations. Victory in 
war can establish new world powers. Defeat can cause 
nations to collapse. New countries can also develop in 
the aftermath. The aftermath of World War [, for in- 
stance, saw the establishment of the United States as the 
most powerful country in the world; the collapse of the 
Austro-Hungarian, Ottoman, and Russian empires; and 
the creation of Czechoslovakia, Turkey, and Yugoslavia. 

Refugees are an increasingly common consequence 
of war today. Civil wars frequently cause mass migra- 
tions of civilians as they try to escape violence. Refugees 
may remain inside their own country if the territory is 
large enough. Often, however, they cross borders, cre- 
ating pressing demands on the receiving countries and 
international aid agencies. Both world wars created mil- 
lions of displaced people and refugees. 

Scars of war. Individuals, especially children, bear 
the scars of war in many ways. Soldiers’ deaths create 
orphans and widows. Adults may suffer disabling physi- 
cal injuries. Additionally, people who experience or wit- 
ness extreme violence in wartime may develop emotion- 
al or psychological problems. Warring groups also 
experience lingering anger and hatred. 


Preventing war 


Philosophers and diplomats have sought ways to pre- 
vent war for centuries. Some proposals have called for 
the transformation of governments into types less in- 
clined to go to war. Other proposals have suggested 
new ways to structure relationships between nations. 

The League of Nations. World War | prompted the 
creation of an international organization called the 
League of Nations. The League sought to give its mem- 
bers collective security, in which the security of each 
member would be guaranteed by the protection of all. 
In principle, wars between League members would be 
avoided by the pledge that all member nations would 
respond to an attack on any one member. The League 
proved too weak, however, to stop rising aggression in 
the years leading up to World War Il. 

The United Nations. The destruction of World War II 
brought government officials together once again to 
form a new international organization, the United Na- 
tions. The UN formed a Security Council of the world’s 
major powers aimed at preventing wars or stopping 
them quickly. 

The UN’s first major challenge came when the United 
States and the Soviet Union became involved in the 
Cold War. Although the two countries did not fight di- 
rectly, their ideological differences caused them to take 
part in smaller conflicts in other parts of the world. The 
UN’s attempts to prevent war were therefore frustrated. 

In 1991, 39 nations joined a UN effort led by the Unit 
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ed States to reverse Iraq's occupation of Kuwait. The UN 
also provided assistance in the settlement of civil wars 
in Angola, El Salvador, and Guatemala. However, the UN 
and other organizations were less effective in ending 
the wars that tore apart Yugoslavia in the 1990's. 


The history of warfare 


Ancient times. Most scholars believe that warfare 
emerged in human history between 8,000 and 6,000 B.C. 
At this time, the development of settled agricultural civi- 
lizations created both riches and scarcity. Tribes fought 
against tribes, and families fought against families. War- 
rior social classes and armies formed to protect wealth 
and to expand into new areas. Warfare was common in 
ancient Greece and Rome, where political units called 
city-states competed for power. Each city-state was an 
independent state consisting of a city and the region 
surrounding it. Soldiers fought these wars with weap- 
ons that typically included swords, shields, and spears. 
For centuries, war remained relatively unchanged. 

Technological advancements eventually shaped 
the ways of war. In medieval Europe, rulers created for- 
tified cities and castles to defend their domains. Rivals 
developed tools for the destruction of defensive walls. 
Sometimes, innovations in arms or organization allowed 
smaller armies to defeat larger ones. For instance, at the 
Battle of Agincourt (1415), a small English army used its 
trained archers to defeat a much larger French force. 

By the 1400's, Europeans began using firearms. The 
power and range of guns and cannons dwarfed those of 
older weapons. European conquests in the Americas, 
Africa, and Asia after 1500 offer vivid examples. 

The Industrial Revolution of the 1700's and 1800's fur- 
ther changed the face of warfare. Rifles with remarkable 
accuracy replaced muskets. New techniques of industri- 
al production and transportation enabled large armies 
to receive better supplies and to move more quickly. 
Additionally, mass production enabled armies to equip 
more soldiers than ever before. 

The world wars. In World War I, nations moved 
large numbers of troops to the battlefronts by train and 
steamship. Each side used long-range cannons to bom- 
bard enemy troops. The improved technology of the 
rapid-fire machine gun helped soldiers to guard posi- 
tions more effectively. The destructive technologies of 
each side were evenly matched, however, and thou- 
sands of soldiers died in single battles. 

By World War II, the warring nations made extensive 
use of two innovations from World War I, the airplane 
and the submarine. The Allied nations largely destroyed 
such cities as Dresden, Germany, and Tokyo with air at- 
tacks. German submarines sank hundreds of troop and 
cargo ships in the Atlantic Ocean. 

World War II also saw the invention and first use of 
nuclear weapons. The United States dropped atomic 
bombs on the Japanese cities of Hiroshima and Nagasa- 
ki, destroying most of each city. 

The Cold War era. The astonishing power of nuclear 
weapons dramatically transformed warfare. As the Cold 
War competition between the United States and the So- 
viet Union intensified, each country rushed to build 
more powerful weapons. But by the early 1960’s, the 
United States and the Soviet Union reached a point of 
nuclear deterrence. \n other words, they recognized that 


a war between them would most likely result in two 
losers and no winner. As a result, an actual war between 
the two countries never broke out. 

The war against terrorism. On Sept. 11, 2001, ter- 
rorist attacks in the United States killed thousands of 
people, including the citizens of many different coun- 
tries. United States President George W. Bush called the 
attacks “acts of war.” Following the attacks, the United 
States formed an international diplomatic coalition and 
led a military campaign against international terrorist 
groups operating in Afghanistan and other nations. Be- 
cause the terrorist networks were secretive and wide- 
spread, the conflict lacked many of the features of con- 
ventional warfare between nations. 


Warfare today 


Today, most wars are fought within countries, not be- 
tween them, and most are conflicts between ethnic 
communities. Nuclear weapons remain a danger among 
several medium-sized nations engaged in sharp con- 
flicts with their neighbors. Many people also fear that 
dictatorial leaders could use nuclear weapons. 

Among the new forms of war that seem likely to 
emerge in the coming decades is cyberwar—that is, war 
through computer-based attacks. The rapid expansion of 
computer networks through business, government, 
civilian, and military organizations has created new vul- 
nerabilities. William B. Vogele 
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War, Department of. See Air Force, Department of 
the; Army, Department of the. 





War aces. See Ace. 

War Between the States. See Civil War. 

War correspondent is one of the most dramatic 
news reporting jobs. A reporter on a war front runs the 
risk of being killed or wounded. War correspondents 
have covered fighting in all parts of the world. 

Perhaps the first efforts to give readers fast, accurate 
war news were made by George W. Kendall, founder of 
the New Orleans Picayune. Kendall set up a system of 
messengers to speed news of the Mexican War (1846- 
1848) back to the United States. During the American 
Civil] War (1861-1865), correspondents for newspapers in 
both the North and South sent reports from the field by 
telegraph, often giving eyewitness accounts. 

Richard Harding Davis was one of the first roving war 
correspondents to become well known. He covered the 
Spanish-American War (1898) and other major conflicts. 
During World War | (1914-1918) and World War II (1939- 
1945), U.S. correspondents were free to move with the 
troops. But they had to submit their reports to govern- 
ment censors. Ernie Pyle’s descriptions of World War II 
endeared him to U.S. readers. During the Korean War 
(1950-1953), Marguerite Higgins of the New York Herald 
Tribune became the first woman to win the Pulitzer Prize 
for war correspondence. 

The Vietnam War (1957-1975) was the first war to re- 
ceive widespread television coverage. Some corre- 
spondents, such as David Halberstam of The New York 
Times, raised questions about U.S. involvement in the 
war in their reports. These reports led to heated debates 
over the degree to which U.S. correspondents should 
be free to criticize national policy during a war. 

At the start of the U.S. invasion of Grenada in 1983, the 
U.S. government set up a press pool system of coverage. 
This system restricted the number of correspondents al- 
lowed to enter the combat area or to interview partici- 
pants and required these correspondents to poo/ (share) 
their information. The United States also set up a pool 
during the Persian Gulf War (1991). But Peter Arnett, a 
correspondent for Cable News Network, broadcast live 
from Baghdad, the capital of Iraq. The government of 
Iraq censored Arnett’s reports. 

See also Davis, Richard Harding; Pyle, Ernie. 

War crime is a military violation of the rules of war- 
fare. Since World War II (1939-1945), the term has re- 
ferred to any crime, atrocity, or persecution committed 
in the course of a war. For thousands of years, a wide va- 
riety of rules and customs have governed the conduct of 
warfare. These rules developed partly from the customs 
of chivalry and diplomacy and partly from the desire to 
limit the horror and destruction of war. Throughout his- 
tory, many people have been tried for war crimes. 

Since the late 1800's, most nations have signed inter- 
national treaties establishing rules of conduct during 
war. The rules deal with fair treatment of war prisoners, 
outlawing of gas and germ warfare, and humane treat- 
ment of civilians in areas occupied by military forces. 

World War I. After World War | (1914-1918), the 
Treaty of Versailles required Germany to turn over 
about 900 persons for trial by the Allies as war criminals. 
Germany held its own trials instead. Only 13 of the 900 
were tried. Those convicted received light sentences. 

World War Il. In 1943, during World War II, the Al- 
lies set up the United Nations (UN) War Crimes Commis- 
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sion in London. The commission collected evidence and 
made lists of war criminals. The main war crimes trials 
took place in Nuremberg, Germany, and Tokyo after the 
war. Defendants were charged with starting wars of con- 
quest and violating rules of war. See Nuremberg Trials. 

From 1945 to 1950, the Allies held many other war 
crimes trials in Europe and the Far East. Some countries 
that had been occupied by German or Japanese troops 
held their own trials of officers and occupation officials. 
West Germany also tried a number of Germans charged 
with war crimes committed during World War Il. Some 
of these trials continued into the 1980's. 

For years after World War II, Israeli agents sought 
Adolf Eichmann, a former German officer believed re- 
sponsible for deporting Jews to Nazi extermination 
camps. In 1960, the agents found Eichmann in Argentina. 
The agents kidnapped him and took him to Israel, where 
a court found him guilty of war crimes, crimes against 
Jews, and crimes against humanity. He was hanged. 

The Korean War. During the Korean War (1950- 
1953), the United States accused the Chinese and North 
Korean forces of war crimes against UN troops and 
South Korean civilians. In 1953, the UN General Assem- 
bly expressed “grave concern’ over these reports. How- 
ever, the war ended without any war crimes trials. 

The Vietnam War. Beginning in 1965, the United 
States sent troops to Vietnam to aid South Vietnam 
against the Communist Viet Cong forces and the North 
Vietnamese. As the fighting grew heavier, each side ac- 
cused the other of violating the rules of war. The United 
States and South Vietnam charged North Vietnam with 
violating the Geneva Conventions, which provide for hu- 
mane treatment of war prisoners, wounded soldiers, 
and civilians (see Geneva Conventions). 

In 1969, it was disclosed that in March 1968, U.S. 
troops had massacred hundreds of civilians in and 
around the hamlet of My Lai. As a result, U.S. courts- 
martial tried several officers and enlisted men for war 
crimes. One man, Lieutenant William L. Calley, Jr., was 
found guilty of murder and sentenced to prison. 

The Persian Gulf War. In 1993, the United States ac- 
cused Iraq of war crimes during the Persian Gulf War 
(1991), including the torture of Kuwaitis and damage to 
the environment. The United States called on the UN to 
investigate these accusations. 

The United Nations and war crimes. Some scholars 
and political leaders criticized the war crimes trials held 
after World War Il. They felt that international law pro- 
vided no basis for the trials. In 1947, the UN set up the 
International Law Commission to develop a code of in- 
ternational laws, including those governing war crimes. 
But the UN has not yet adopted such a code. In the 
1990's, the UN began holding trials of people accused of 
war crimes in civil wars in Rwanda and in the lands that 
made up Yugoslavia before that country began to break 
up in 1991. In 2001, the UN brought war crimes charges 
against Slobodan Milosevic, Yugoslavia’s former presi- 
dent, in connection with conflicts in Bosnia-Herzegov- 
ina, Croatia, and the Serbian province of Kosovo. 

In 1998, the UN approved a treaty calling for the cre- 
ation of the International Criminal Court, a permanent 
UN body for trying war crimes and other offenses. The 
treaty took effect in 2002. 

See also Genocide; Wiesenthal, Simon. 
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Detail of Perry's Victory on Lake Erie, (about 1813), an engraving by A. Lawson, after a painting by Thomas Birch, 
New-York Historical Society, New York City, Olds Collection 


The Battle of Lake Erie in 1813 was won by U.S. naval forces under Master-Commandant Oliver 
H. Perry. During the battle, Perry was rowed from his sinking ship to another vessel, above. 


War of 1812 


War of 1812. The War of 1812 was in many ways the 
strangest war in United States history. It could well be 
named the War of Faulty Communication. Two days be- 
fore war was declared, the British government stated 
that it would repeal the laws which were the chief rea- 
son for fighting. If there had been telegraphic communi- 
cation with Europe, the war might well have been 
avoided. Speedy communication would also have pre- 
vented the greatest battle of the war, which was fought 
at New Orleans 15 days after a treaty of peace had been 
signed. 

The chief United States complaint against the British 
was interference with shipping. But New England, the 
great shipping section of the United States, bitterly op- 
posed the idea of going to war. The demand for war 
came Chiefly from the West and South. 

It is strange also that the war, fought for freedom of 
the seas, began with the invasion of Canada. In addition, 
the treaty of peace that ended the war settled none of 
the issues over which it had supposedly been fought. 

Another oddity was that the young United States was 
willing to risk war against powerful Great Britain. Finally, 
add that both sides claimed victory in the War of 1812, 
and it becomes clear that the whole struggle was a con- 
fused mass of contradictions. 


Causes of the war 


Napoleon Bonaparte, head of the French government 
after 1799 and emperor after 1804, had made himself the 
master of continental Europe. Except for one short 
breathing spell (1801-1803), Great Britain had been fight- 
ing France since 1793. Napoleon had long hoped to in- 


vade and conquer Britain, but in 1805 his navy was de- 
stroyed at the battle of Trafalgar. This forced Napoleon 
to give up the idea of taking an army across the English 
Channel. So he set out instead to ruin Great Britain by 
destroying British trade. Napoleon's Berlin and Milan 
decrees (1806-1807) were an attempt to shut off Great 
Britain from all trade with Europe. Great Britain, in turn, 
issued a series of Orders in Council which declared a 
blockade of French ports and of ports in Europe and 
elsewhere that were under French control. See Conti- 
nental System; Milan Decree; Order in Council. 

The British and French blockades had disastrous ef- 
fects on United States shipping. Before 1806, the United 
States was getting rich on the European war. United 
States ships took goods to both Great Britain and 
France, and the value of trade carried increased fourfold 
from 1791 to 1805. Now the picture had suddenly 
changed. A United States ship bound for French ports 
had to stop first at a British port for inspection and pay- 
ment of fees. Otherwise the British were likely to seize 
the ship. But Napoleon ordered neutral ships not to stop 
at British ports for inspection, and he also announced 
that he would order his forces to seize any United States 
ships which they found had obeyed the British Orders in 
Council. 

The British navy controlled the seas. So the easiest 
thing for United States vessels was to trade only with 
other neutrals, with Great Britain, or under British li- 
cense. A few adventurous spirits ran the British block- 
ade for the sake of huge profits they could make, and 
continued the risky trade with continental Europe. The 
United States complained of both French and British 
policies as illegal “paper blockades,” because neither 
side could really enforce such an extensive blockade. 
See Blockade (Paper blockade). 











Detail of A View of the Bombardment of Fort McHenry. 
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. (about 1817), an aquatint engraving by |. Bower, 
The Peale Museum, Baltimore, Maryland, The Hambleton Collection 


Bombs burst in the air over Fort McHenry in 1814 during a British attack on the Baltimore area. 
Francis Scott Key wrote “The Star-Spangled Banner” after watching this battle. 


Impressment of seamen. The British navy was al- 
ways in need of seamen. One reason for this need was 
that hundreds of deserters from the British navy had 
found work on United States ships. The British govern- 
ment claimed the right to stop neutral ships on the high 
seas, remove sailors of British birth, and /mpress, or 
force, them back into British naval service. The United 
States objected strongly to this practice, partly because 
many native-born Americans were impressed “by mis- 
take” along with men who had actually been British sea- 


men. See Jefferson, Thomas (The struggle for neutrality). 


In June 1807, Captain James Barron of the frigate 
Chesapeake refused to let the British search his ship for 
deserters. The British frigate Leopard fired on the Ches- 
apeake, removed four men whom the British called de- 
serters, and hanged one of them. Anti-British feeling in 
the United States rose sharply. President Thomas Jeffer- 
son ordered all British naval vessels out of American 
harbors. Four years later, the British apologized for the 
incident and paid for the damage done, but the bitter- 
ness remained. 

American reaction. The United States tried several 
times to get the British to change their policy toward 
neutral shipping and toward impressment. In April 1806, 
the United States Congress passed a Non-Importation 


Act, which barred British goods from American markets. 


The act was not put into continuous operation until De- 
cember 1807. By that time, the Chesapeake incident had 
taken place and sterner measures were believed to be 
necessary. Also in December 1807, Congress passed the 
Embargo Act. This act prohibited exports from the 
United States and forbade American ships from sailing 
into foreign ports. 

The embargo did not produce anything like the re- 
sults Congress desired. Overseas trade nearly stopped, 
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Detail of Washingran, an engraving by an unknown artist, [rom 
The Stationers Almanack, Lontton, 1815 (Library of Congress) 


The British captured Washington, D.C., in 1814, above. They 
burned the Capitol, the White House, and other buildings. 


30 War of 1812 











YR I 
S“*“Conn 


J 
altimore (Fort McHenry) 


>— Del 
Md 


North Atlantc 









Ocean 

Major battle. ...... * 
=— ew Orleans . 0 300 Mies 
FPpee 0 300 Kilometers 

pain) * . = 

N 0 ~~ } 

Gulf of Mexico : > 
a he 
—— = = ) 
WORLD BOOK map 


The War of 1812 was fought mainly in the northern United 
States and southern Canada. This map shows where the major 
land and water battles took place. 


almost ruining New England shipowners and putting 
many sailors out of work. Shipyards closed, and goods 
piled up in warehouses. The embargo also hurt South- 
ern planters, who normally sold tobacco, rice, and cot- 
ton to Great Britain. Opponents of the embargo de- 
scribed its effects on the United States by spelling the 
word backward. They called the embargo the “O-Grab- 
Me’ act. Even with the hardships the embargo caused 
for the United States, it failed as a policy. The British and 
the French were intent on winning the European war at 
all costs, and so both refused to yield to American pres- 
sure. 

After 14 months, Congress gave up the embargo and 
tried a new device for hurting British and French com- 
merce. It passed the Non-Intercourse Act in March 1809, 
permitting American ships to trade with any countries 
but Great Britain and France. The act also opened Amer- 
ican ports to all but British and French ships. But this 
plan also failed. 

In 1810, Congress passed Macon’s Bill No. 2, which 
removed all restrictions on trade. The law went on to 
say that if either Great Britain or France would give up 
its orders or decrees, the United States would restore 
nonintercourse rules against the other nation, unless it 
also agreed to change its policy. 

Macon’s Bill really helped Napoleon, who was eager 
to get the United States into the war against Great Brit- 
ain. He pretended to repeal his Berlin and Milan de- 
crees so far as they applied to United States ships. Presi- 
dent James Madison shut off all trade with Great Britain. 
In the summer of 1811, further attempts were made to 
reach an agreement with the British. But these attempts 
failed, and in November, Madison advised Congress to 
get ready for war. 

The War Hawks. A group of young men known as 
“War Hawks” dominated Congress during this period. 


Henry Clay of Kentucky and John C. Calhoun of South 
Carolina were the outstanding leaders of the group. Clay 
was then Speaker of the House of Representatives. Like 
Clay and Calhoun, most of the War Hawks came from 
Western and Southern states, where many of the people 
were in favor of going to war with Great Britain. 

The people of New England generally opposed going 
to war because they feared that war with Great Britain 
would wipe out entirely the New England shipping 
trade which had already been heavily damaged. Another 
reason New England opposed war was because many 
New Englanders sympathized with Great Britain in its 
struggle against Napoleon. 

Some historians have argued that a leading motive of 
the War Hawks was a desire for expansion. The people 
of the Northwest were meeting armed resistance in 
their attempt to take more land from the Indians, and 
they believed that the Indians had considerable British 
support. Friction between Westerners and Indians cli- 
maxed in November 1811 at the Battle of Tippecanoe 
near what is now Lafayette, Ind. Indians attacked an 
American army, and British guns were found on the bat- 
tlefield. A desire to eliminate British aid to the Indians 
may have inspired some Westerners to seek an invasion 
of Canada, Britain's main possession in North America. 
But most Westerners favored such an invasion chiefly 
because of a deep resentment over long-lasting British 
insults at sea. 

The main concerns of Congress were maritime rights, 
national honor, and the country’s obligation to respond 
to foreign threats. The Federalists in Congress strongly 
opposed going to war. But the Democratic-Republicans 
believed that war was the only solution to America’s di- 
lemmas. They hoped a successful! invasion of Canada 
would force Britain to change its policies. See 
Democratic-Republican Party. 


Progress of the war 


Declaration of war. On June 1, 1812, President Mad- 
ison asked Congress to declare war against Great Brit- 
ain. He gave as his reasons the impressment of United 
States seamen and the interference with United States 
trade. He charged also that the British had stirred up In- 
dian warfare in the Northwest. Congress declared war 


Important dates in the War of 1812 


1812 (June 18) The United States declared war on Great 
Britain. 

(Oct. 13) British forces won the Battle of Queenston 
Heights in Canada. 

(April 27) The Americans captured York (now Toronto), 
the capital of Upper Canada. They later burned some 
public buildings. 

(Sept. 10) American forces under Master-Commandant 
Oliver Hazard Perry won the Battle of Lake Erie. 

(Oct. 5) The Americans won the Battle of the Thames 
River in Moraviantown, an Indian village in Canada. 
(Aug. 24) British troops invaded Washington, D.C., and 
burned the Capitol and the White House. 

(Sept. 11) American forces won the Battle of Lake Cham- 
plain. 

(Dec. 24) The Americans and the British signed a peace 
treaty in Ghent, Belgium. 

(Jan. 8) American forces won the Battle of New Orleans. 
News of the peace treaty did not reach the United States 
until after this battle. 


1812 


1813 


1813 


1813 


1814 


1814 


1815 


on June 18, 1812. Two days earlier, the British foreign 
minister had announced that the Orders in Council 
would be repealed, but word of this announcement did 
not reach America until after the war had begun. Be- 
cause President Madison asked for the declaration of 
war, many Federalists blamed him for the conflict, call- 
ing it “Mr. Madison’s war.” 

Attitude of the nation. Congress had known for 
seven months that war was likely to come, but no real 
preparations had been made. There was little money in 
the U.S. treasury. The regular Army had less than 10,000 
troops, and very few trained officers. The Navy had 
fewer than 20 seagoing ships. 

To make matters worse, a large minority, both in Con- 
gress and in the country, was opposed to war. The dec- 
laration of war had passed by a vote of only 79 to 49 in 
the House, and 19 to 13 in the Senate. New England, the 
richest section in the country, bitterly opposed the war, 
and interfered with its progress by withholding both 
money and troops. 

The war at sea. At sea, the United States depended 
primarily on privateers—that is, armed ships owned by 
private people and hired by the government to fight. 
This was because the tiny regular American navy was 
dwarfed by the massive British fleet. Several single-ship 
U.S. victories against British ships improved American 
morale but had no permanent effect on the naval strug- 
gle. 

A British blockade was clamped on the United States 
coast, and United States trade almost disappeared. Be- 
cause duties on imports were the chief source of federal 
revenue, the U.S. treasury drifted further and further 
into debt. 

The only American naval victories that directly af- 
fected the course of the war were those won by Oliver 
Hazard Perry on Lake Erie, on Sept. 10, 1813, and by 
Thomas Macdonough on Lake Champlain, on Sept. 11, 
1814. But United States naval vessels and privateers dia 
considerable damage to British commerce, taking about 
1,500 prize ships in all. 

Land campaign of 1812. The American plan of attack 
called for a three-way invasion of Canada. Invasion 
forces were to start from Detroit, from the Niagara 
River, and from the foot of Lake Champlain. 

At Detroit, General William Hull led about 2,000 
troops across the Detroit River into Canada. The British 
commander, General Sir Isaac Brock, drove Hull's forces 
back into Detroit, surrounded them, and captured both 
the city and Hull's entire army. The British and indians 
also captured Michilimackinac and Fort Dearborn (Chi- 
cago). 

On the Niagara River, a United States force occupied 
Queenston Heights on the Canadian side. This force was 
defeated and captured when New York militia units re- 
fused to come to its support. 

At Lake Champlain, the third United States army ad- 
vanced from Plattsburgh, N.Y., to the Canadian frontier. 
Here, too, the militia refused to leave United States terri- 
tory, and the army marched back again to Plattsburgh. 
Thus the first attempt to invade Canada failed com- 
pletely. 

Campaigns of 1813. In January 1813, an American 
army advancing toward Detroit was defeated and cap- 
tured at Frenchtown on the Raisin River. In April, York 
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(now Toronto), the capital of Upper Canada, was cap- 
tured by United States troops and held for a short time. 
Some of the public buildings were burned. 

Perry's destruction of the British fleet on Lake Erie 
forced the British to pull out of Detroit, and much of the 
Michigan Territory came under United States control. 
General William Henry Harrison was able to take his 
army across the lake and defeat the retreating British at 
the Battle of the Thames. 

{In the autumn, General James Wilkinson and General 
Wade Hampton undertook a campaign against Mont- 
real. This attempt failed, and the United States armies re- 
treated into northern New York. !n December, the Brit- 
ish crossed the Niagara River, captured Fort Niagara, 
and burned Buffalo and neighboring villages. 

Campaigns of 1814. By 1814, Napoleon had been de- 
feated in Europe. Great Britain was then able to send 
over 15,000 troops to Canada, thus ending all American 
hopes of conquest. But the United States had at last built 
up a well-trained and disciplined army on the New York 
frontier. Under the able leadership of Major General 
Jacob Brown and Brigadier General Winfield Scott, this 
army crossed the Niagara River from Buffalo in July and 
defeated the British at the Battle of Chippewa. But soon 
after that, the Americans were turned back at the Battle 
of Lundy's Lane. After holding Fort Erie in Canada for 
several months, United States troops finally withdrew to 
the American side. This was the last attempt to invade 
Canada. Meanwhile, nearly 11,000 British troops had 
moved into New York by way of Lake Champlain. The 
troops retreated hastily when the destruction of the Brit- 
ish fleet on the lake threatened their supply lines back to 
Canada. 

Another British army, under General Robert Ross, 
was escorted by a fleet to Chesapeake Bay, scattered the 
United States troops at the Battle of Bladensburg, occu- 
pied Washington, D.C., and set fire to the Capitol, the 
White House, and other public buildings. Both the Brit- 
ish army and the British fleet were driven back at Balti- 
more. This engagement inspired Francis Scott Key to 
write “The Star-Spangled Banner” (see Star-Spangled 
Banner). 

“The needless battle.” The Battle of New Orleans 
was the last engagement of the war. It was fought on 
Jan. 8, 1815. Like the declaration of war, this battle might 
have been prevented if there had been speedy commu- 
nication. A treaty of peace had been signed at Ghent, 
Belgium, 15 days before the battle took place, but the 
treaty was not ratified by the United States until a month 
later. 

The British had sent an army of more than 8,000 men 
to capture New Orleans. There were several possible 
routes to the city, but the British army chose to march 
straight toward the entrenchments that had been pre- 
pared by General Andrew Jackson. American artillery 
and sharpshooting riflemen killed or wounded about 
1,500 British soldiers, including the commanding officer, 
General Sir Edward Pakenham. The Americans lost few 
men in the battle. 

Treaty of Ghent. The British public was tired of war 
and especially of war taxes, and an increasing number 
of Americans feared disaster if the war continued. Com- 
missioners of the two countries met at Ghent, Belgium, 
in August 1814. 
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The British at first insisted that the United States 
should give up certain territory on the northern frontier, 
and set up a large permanent Indian reservation in the 
Northwest. But American victories in the summer and 
fall of 1814 led the British to drop these demands. A 
treaty was finally signed in Ghent on Dec. 24, 1814, and 
ratified on Feb. 17, 1815. By the terms of this treaty, all 
land that had been captured by either party was to be 
given up. Everything was to be exactly as it was before 
the war, and commissions from both of the countries 
were to settle any disputed points about boundaries. 
Nothing whatever was said in the treaty about impress- 
ments, blockades, or the British Orders in Council, al- 
though they supposedly had caused the war. 


Results of the war 


The United States had faced near disaster in 1814. But 
the victory at New Orleans and what seemed to be a 
successful fight against Britain increased national patri- 
otism and helped to unite the United States into one na- 
tion. 

The war settled none of the issues over which the 
United States had fought. But most of these issues faded 
out during the following years. In the long period of 
peace after 1815, the British had no occasion to make 
use of impressments or blockades. Indian troubles in 
the Northwest were practically ended by the death of 
the chief Tecumseh and by the rapid settlement of the 
region. The United States occupied part of Florida dur- 
ing the war, and was soon able to buy the rest of it from 
Spain. 

One indirect result of the War of 1812 was the later 
election to the presidency of Andrew Jackson and of 
William Henry Harrison. Both of these men won military 
fame which had much to do with their elections. An- 
other indirect result was the decline of Federalist 
power. New England leaders, most of them Federalists, 
met in secret in Hartford, Conn., to study ways to protest 
the conduct of the war. Their opponents accused them 






The Battle of New Orleans 
was fought 15 days after the 
United States and Great Brit- 
ain had signed a peace settle- 
ment. Word of the treaty had 
not reached New Orleans in 
time to prevent the fighting. 
Although the American vic- 
tory had no effect on the out- 
come of the war, it gave the 
United States increased politi- 
cal standing in Europe. 
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of plotting treason, and the Federalists never recovered 
(see Hartford Convention). 


Chief battles of the war 


The War of 1812 was not an all-out struggle on either 
side. The United States was ill-prepared for the war mili- 
tarily. Britain, which could devote only part of its re- 
sources to the conflict, viewed the war as just an annoy- 
ing part of its struggle with Napoleon. 

The chief battles of the war are described below. 

Lake Champlain (Sept. 11, 1814). The British had four 
ships and about a dozen rowing galleys on Lake Cham- 
plain to protect the flank of General Sir George Prevost's 
army. Prevost was advancing against Plattsburgh on the 
west shore of the lake. Master-Commandant Thomas 
Macdonough commanded the American fleet of 4 ships 
and 10 rowing galleys. Macdonough anchored his ships 
across the mouth of Plattsburgh Bay, so the British had 
to approach him head on. He also arranged the anchors 
and cables of his flagship, the Saratoga, so he could turn 
the ship about to bring a fresh broadside to bear on the 
enemy at a critical point in the fighting. As a result of his 
careful planning, the entire British fleet surrendered. 

Lake Erie (Sept. 10, 1813). At Erie, Pa., Master-Com- 
mandant Oliver Hazard Perry had built two fine brigs, 
each carrying 20 guns. In addition, he had under his 
command a smaller brig captured from the British, and 
six small schooners, each armed with one or two heavy 
guns. With these nine ships, Perry blockaded the British 
fleet of six ships at the western end of the lake. The Brit- 
ish came out to fight, and at first had the advantage. 
When Perry's flagship, the Lawrence, was disabled, he 
transferred in a small boat to the Niagara, which had suf- 
fered little damage in the battle. He went on to defeat 
the British fleet and capture it. Perry reported his victory 
to General Harrison in the famous words, “We have met 
the enemy and they are ours.” 

Lundy's Lane (July 25, 1814). This battle took place on 
Canadian soil, about 1 mile (1.6 kilometers) from Niagara 





Falls. The battle began when General Winfield Scott was 
advancing toward Queenston with about 1,000 men and 
came upon about 2,800 British troops. The American 
General Jacob Brown had some 2,700 men in Chippewa, 
about 3 miles (4.8 kilometers) away. The fighting began 
at about 5 oclock in the afternoon. Before darkness fell, 
General Brown had arrived on the field with reinforce- 
ments. The battle raged until midnight, and the losses 
were heavy. 

Each side claimed victory in the battle. The Americans 
drove the British from their position and captured the 
chief British battery, but the British later retook the field 
and recaptured the guns. The battle of Lundy's Lane is 
remembered for brave fighting on both sides. 

New Orleans (Jan. 8, 1815). This battle has already 
been described under the heading “The needless battle.” 
It had no effect on the outcome of the war, but it helped 
to bring about a surging American nationalism. It also 
brought fame to General Andrew Jackson. 

Queenston Heights (Oct. 13, 1812). This battle ended 
the second American attempt to invade Canada. General 
Sir Isaac Brock, the British commander, had about 1,500 
men scattered along 34 miles (55 kilometers) of the Nia- 
gara River. The Americans, under Generals Stephen Van 
Rensselaer and Alexander Smyth, numbered more than 
6,000. The Americans tried to cross the Niagara River 
from a point opposite Queenston Heights, 7 miles (11 
kilometers) below Niagara Falls. About 400 Americans 
got across the river and were attacked by a force under 
Brock. Brock was fatally wounded in the battle. 

Later in the day, after both sides had received rein- 
forcements, the British drove the invaders down to the 
river bank. Here the U.S. troops stopped, because they 
could not get back across the stream. The entire Ameri- 
can force of about 900 surrendered. The British victory 
was clouded by the death of General Brock, who was 
one of the finest officers in either army. A monument to 
his memory stands on the battlefield. 

Raisin River (Jan. 22, 1813) took place in Frenchtown 
(now Monroe, Michigan) on the Raisin River. A detach- 
ment of Kentucky troops, sent to drive the British from 
Frenchtown, was defeated and captured by the British 
and Indians. After the battle the British departed with the 
able-bodied American prisoners, leaving the wounded 
Americans behind with the Indians. The Indians killed 
wounded prisoners. 

Thames River (Oct. 5, 1813), also known as the Battle 
of Moraviantown, was the direct result of Perry's naval 
victory on Lake Erie. The British had to abandon Detroit. 
British troops withdrew from Detroit and crossed into 
Canada. The British were accompanied by 600 Indians 
under their chief, Tecumseh. After the British had en- 
tered Canada, about 3,000 United States troops under 
General Harrison pursued them for several days. 

The British finally halted near Moraviantown, on the 
Thames River in Kent County, Ontario, and offered bat- 
tle. British General Proctor and many of his men fled 
soon after the first volley, but Tecumseh died on the bat- 
tlefield. The death of Tecumseh, the leading Indian 
chief, broke the league of Indian tribes that had been al- 
lied to the British and practically ended the cooperation 
of the British and Indians on the northwestern frontier. A 
court-martial later publicly reprimanded General Proc- 


tor and suspended him. Reginald Horsman 
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I. Causes of the war 
A. Impressment of seamen 
B. American reaction 
C. The War Hawks 
ll. Progress of the war 
A. Declaration of war 
B. Attitude of the nation 
C. The war at sea 
D. Land campaign 
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Ili. Results of the war 
IV. Chief battles of the war 


Questions 


Why might the War of 1812 be called the War of Faulty Commu- 
nication? 

What was impressment? Why did Americans object to it? 

Who were the War Hawks? 

What two U.S. naval victories affected the course of the war? 

When and by whom were these historic words written: “We 
have met the enemy and they are ours”? 

When was the Capitol burned by the British? 

What famous American patriotic song was written during the 
battle of Baltimore? 

What battle is known as “The needless battle’? Why? 


E. Campaigns of 1813 
F. Campaigns of 1814 
G. “The needless battle” 
H. Treaty of Ghent 


Additional resources 


Berton, Pierre F. D. Flames Across the Border. 1981. Reprint. Pen- 
guin, 1988. The Invasion of Canada. 1980. Reprint. 1988. 
Elting, John R. Amateurs, to Arms! A Military History of the War 
of 1812-1815. 1991. Reprint. Da Capo, 1995. 
Heidler, David S. and Jeanne T., eds. Encyclopedia of the War of 
1812. ABC-Clio, 1997. 
Hickey, Donald R. The War of 1812. Univ. of Ill. Pr., 1989. 
Stefoff, Rebecca. The War of 1812. Benchmark Bks., 2001. 
Younger readers. 
Suthren, Victor. The War of 1812. McClelland, 1999. 
War of Secession. See Civil War. 
War of the American Revolution. See Revolution- 
ary War in America. 
War on Poverty. See Johnson, Lyndon Baines (The 
national scene). 
War Powers Resoiution is a United States law de- 
signed to balance military powers of the president and 
Congress. The law, passed in 1973, is popularly known 
as the War Powers Act. According to Section 4(a)(1) of 
the resolution, the president must inform Congress 
within 48 hours if U.S. forces are sent into a hostile area 
without a declaration of war. The forces may remain no 
longer than 60 days unless Congress approves the presi- 
dent's action or declares war. The president may extend 
this deadline an additional 30 days. 
The resolution was created as a result of actions taken 
by Presidents Lyndon B. Johnson and Richard M. Nixon 
during the Vietnam War (1957-1975). Johnson and Nixon 
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sent troops into battle even though Congress did not 
specifically approve such an action or declare war. 

The resolution’s 90-day limit has never been applied 
because no President who has ordered troops into com- 
bat areas since 1973 has referred to Section 4(a\(1) of the 
resolution. Instead, the Presidents have referred to their 
constitutional authority as commander in chief. 

Congress took its first major action under the resolu- 
tion in 1983 after U.S. Marines in Lebanon were attacked. 
President Ronald Reagan reported the situation. But he 
disagreed with Congress that the resolution’s 90-day 
limit had been triggered because he did not mention 
Section 4(a)(1) in his report. Congress later passed a law 
allowing the troops to remain in Lebanon for 18 months. 

Louis Fisher 
Warbeck, Perkin (1474?-1499), became one of the 
most famous “pretenders” in European history. He ap- 
peared in Ireland in 1491 to challenge King Henry VII of 
England. Warbeck claimed to be Richard, the younger 
son of the former Yorkist king of England, Edward IV. 
Richard and his brother, Edward V, had been impris- 
oned in the Tower of London by their uncle, Richard III, 
in 1483 and were never heard from again. Warbeck’s 
claim to the throne was supported by a number of peo- 
ple who were dissatisfied with King Henry, by many fol- 
lowers of the House of York in England, and by several 
European princes who were Henry's enemies. 

Warbeck tried to invade England from 1495 to 1497, 
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but he was captured in 1497 and imprisoned. When he 
tried to escape, Henry had him hanged. There is con- 
vincing evidence that Warbeck was a Flemish common- 
er, not royalty. Ralph A. Griffiths 
Warble fly is a type of large, hairy fly that resembles a 
bumble bee. Warble flies belong to a group of flies 
called bot flies (see Bot fly). The /arvae (young) of warble 
flies live under the skin of animals. The cattle warble, or 
heel fly, usually lays its 
eggs on the hairs of the 
feet or legs of cattle. The 
larvae, called cattle grubs, 
work their way through 
the skin of the animal. Un- 
der the skin of the back, 
the larvae cause painful 
swellings, called warbles. 
E. W. Cupp 


Scientific classification. 
Warble flies are in the or- 
der Diptera. They make up 
the family Hypodermatidae. 
The scientific name for the 
cattle warble is Hypoderma 
lineatum. 
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the far north. Most of them are about 54 inches (14 cen- 
timeters) long. Warblers are hard to see because they 
are small and they keep close to the foliage of trees and 
bushes. Their feathers are of many beautiful colors. Peo- 
ple enjoy the quick movements and abrupt, high- 
pitched songs of the warblers. 

Many warblers winter in South and Central America, 
and migrate through the United States late in the spring. 
In May, they begin to appear in woods, in city parks, 
and in trees near buildings. Many species go on farther 
north for their nesting. Some warblers go as far north as 
the Hudson Bay and the Yukon Territory in Canada, but 
others nest in the Southern States. 

Warblers build their nests in trees and bushes or on 
the ground. The nests are usually cup-shaped, and 
loosely built of twigs and grasses woven together, but 
some are compact structures of plant down. The female 
warbler lays from three to six eggs, which are whitish 
with brownish markings at the larger end. 

Many kinds of warblers have fine singing voices. Oth- 
ers sing only weak, lisping notes. There are more than 
150 species and subspecies of warblers. Some of the 
better-known ones are the yellow warbler, the black- 
and-white warbler, and the yellow-rumped warbler. Yel- 
low warblers are quite common in city parks. The black- 
and-white warbler likes to creep along the branches of 
trees. The yellow-rumped warbler has four yellow 
patches on its head, rump, and breast. 

Another well-known warbler is the American redstart. 
It is colored a striking black with salmon markings, and 
looks somewhat like a small oriole. The redstart is one 
of the most active and graceful of American warblers. 
The Blackburnian warbler has a bright orange throat. 
Two other warblers are named for their colors. They are 
the black-throated green warbler and the black-throated 
blue warbler. The ovenbird has a dull orange stripe on 
its head, a white breast marked with black, and an olive- 
green back. It is named for its ovenlike nest. 

Warblers help farmers by killing insects that destroy 
fruits and strip trees of their leaves. Warblers search in 
tiny cracks in the bark and in fruit buds for insects that 
might escape larger birds. 

Scientific classification. Warblers make up the subfamily 
Parulinae in the family Emberizidae. The scientific name for the 
black-and-white warbler is Mniotilta varia. The American red- 
start is Setophaga ruticilla. The ovenbird is Se/urus aurocapillus. 
The yellow warbler is Dendroica petechia, and the yellow- 
rumped is D. coronata. The Blackburnian warbler is D. fusca, the 
black-throated green is D. virens, and the black-throated blue is 
D. caerulescens. Sandra L. Vehrencamp 

See also Bird (pictures: Birds of forests and wood- 
lands; Birds’ eggs); Chat; Ovenbird; Redstart; Yellow- 
throat. 

Ward is a word that once had much the same meaning 
as the word guard. The relationship between the two 
words may be seen in two of the present meanings of 
ward that are described below. 

In law, a ward is a person who needs to be guarded 
or protected, and so the court has appointed a guardian 
for the ward. Most wards are minors (people under 
legal age). Spendthrifts or people who are mentally un- 
sound, however, may be legally considered wards. A 
guardian's duty is to protect the ward's interests and act 
in the place of a parent (/n /oco parentis). 

In politics, a ward is a political division of a city. The 
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early use of this name started when cities were divided 
into wards so that they might be guarded more easily. 
But today cities are divided into wards chiefly to simplify 
city government and city elections. For purposes of gov- 
ernment, each ward elects one or two a/dermen. The al- 
dermen help govern the city and look after the ward. 

Carlfred B. Broderick 

See also Guardian. 

Ward, Aaron Montgomery (1844-1913), an Ameri- 
can businessman, pioneered in the mail-order business 
in the United States. As a traveling salesman in the Mid- 
dle West, he conceived the idea of buying merchandise 
in large quantities from manufacturers for cash and sell- 
ing it directly to farmers for cash. 

In 1872, Ward and his partner, George R. Thorne, 
began in the mail-order business in a livery-stable loft 
with $2,400 capital and a single-sheet catalog listing a 
few dry goods items. When he died, annual sales had 
risen to $40 million. Ward was born in Chatham, N.J., on 
Feb. 17, 1844. Kenneth Wiggins Porter 
Ward, Artemus, AHR tuh muhs (1834-1867), was the 
pen name of Charles Farrar Browne, one of the most im- 
portant American humorists of the 1800's. Ward's sub- 
jects varied from current events to general human weak- 
nesses, all of which he treated in a light manner. He was 
largely responsible for the widespread use among hu- 
morists of intentionally misspelled words for comic ef- 
fect. Ward also popularized comic lecturing. 

Ward was born in Waterford, Me. His most famous 
works are the Artemus Ward letters, which describe the 
fictional adventures of a traveling showman. These let- 
ters first appeared in the Cleveland Plain Dealer in 1858. 
In 1866, Ward moved to London, where he enjoyed 
great popularity. He died there of tuberculosis at the 
age of 33. David B. Kesterson 
Ward, Barbara (1914-1981), was a British economist 
and journalist. She became known for her books about 
the problems of economic development in developing 
nations. Ward argued for a more even distribution of 
the world’s economic resources between the industrial 
and the developing countries. To achieve these goals, 
she favored international cooperation and programs to 
control population growth. 

Barbara Mary Ward was born in York, England. She 
attended schools in Paris and in Germany before enter- 
ing Oxford University in England in 1932. She graduated 
in 1935. 

Ward joined the staff of The Economist, an influential 
weekly British newspaper, in 1939. In 1950, she married 
Sir Robert G. A. Jackson, an Australian economist and 
United Nations official. She received the title Dame 
Commander of the Order of the British Empire in 1974. 
In 1976, she was made a life peeress (member of the no- 
bility) with the title Baroness Jackson of Lodsworth. 

Ward wrote numerous books and essays. Her major 
works include 7he Rich Nations and the Poor Nations 
(1962), Nationalism and Ideology (1967), The Lopsided 
World (1968), The Home of Man (1976), and Progress For 
a Small Planet (1979). Daniel R. Fusfeld 
Ward, Joseph (1838-1889), was a noted clergyman and 
educator, and a leader in South Dakota's drive for state- 
hood. In 1879, he helped form a group that worked for 
South Dakota's statehood. 

Ward became a Congregational minister in 1869, and 
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became a missionary in Yankton, then capital of the 
Dakota Territory. Because of his missionary work, some 
people call him the Father of Congregationalism in 
Dakota. \n 1881, he helped establish Yankton College, a 
private school associated with the Congregational 
Church. He served as president and professor of philos- 
ophy at Yankton until his death. 

Ward was born in Perry Centre, New York. A statue of 
him represents South Dakota in the United States Capi- 
tol in Washington, D.C. Richard A. Bartlett 
Ward, Lynd Kendall (1905-1985), was an American 
artist. His reputation as a wood engraver was estab- 
lished with the publication of God's Man (1929) and five 
other novels in woodcut. They were the first such novels 
without text to be published in the United States. His 
works also appear in water color, oil, and lithography. 
He wrote and illustrated 7he Biggest Bear (1952), a chil- 
dren's book that received the Caldecott Medal in 1953. 
Ward and his wife, May McNeer, received the 1975 
Regina Medal. Ward was born in Chicago. He graduated 
from Columbia University. Marilyn Fain Apseloff 
Warhol, WAWR hawl, Andy (1930?-1987), was an 
American artist best known for his images of common 
objects or famous people. Warhol's style made hima 
leading figure of the Pop Art movement in the 1960's. 

Warhol! created most of his pictures with a mechani- 
cal stencil process called si/k-screen printing. The 
process gives his work a mass-produced and imperson- 
al appearance. Warhol often derived his subject from 
advertising or the mass media. He isolated and simpli- 
fied these images, sometimes enlarging them in a series 





Acrylic and silk-screen enamel painting on canvas (1962); Leo 
Castelli Gallery, New York City 


An Andy Warhol painting shows repeated images of movie 
star Marilyn Monroe. Many of Warhol's works deal with familiar 
subjects in a style that looks mass-produced and impersonal. 


tinted with various colors. He often repeated them many 
times in a single picture. 

Warhol's most familiar subjects are probably com- 
mercial products, such as soup cans and soft-drink bot- 
tles. He often worked in series, variously treating themes 
that some people have considered a catalog of the pre- 
occupations of the time. These subjects included disas- 
ters, such as newspaper images of death and destruc- 
tion. His subjects also included celebrities, notably 
movie stars Elizabeth Taylor and Marilyn Monroe and 
Chinese political leader Mao Zedong. Warhol also pro- 
duced a significant body of film work. 

Warhol was born in Pittsburgh. After graduating from 
the art school of the Carnegie Institute of Technology in 
1949, he moved to New York City. There he became a 
successful commercial artist before achieving recogni- 
tion as a painter about 1962. Charles C. Eldredge 

See also Pop art; Screen printing. 

Warm-blooded animal is an anima! that almost al- 
ways has about the same body temperature, regardless 
of the temperature of its surroundings. Birds and mam- 
mals, including human beings, are warm-blooded ani- 
mals. Nearly all other kinds of animals are cold-blooded. 
Scientists refer to warm-blooded animals as endother- 
mic or homeothermic. 

The body of a warm-blooded animal produces heat 
by burning food. Shivering and physical activity also 
generate body heat. Young warm-blooded animals and 
some adult small mammals have heat-producing or- 
gans, called brown fat on their neck, chest, and back. 

A layer of fat beneath the skin, plus a covering of hair, 
fur, or feathers, helps keep a warm-blooded animal 
warm. The animal's body can also conserve heat by re- 
ducing the flow of blood to the limbs and to uncovered 
skin. The body becomes cooler by such means as pant- 
ing and sweating. James Edward Heath 

See also Bird (The respiratory system); Cold-blooded 
animal; Mammal; Temperature, Body. 

Warner, Pop (1871-1954), was one of the most influen- 
tial coaches in the history of American college football. 
His many contributions to the game include the single- 
wing and double-wing formations, the screen pass, and 
the practice of numbering plays. 

Warner was born in Springville, New York. His real 
name was Glenn Scobey Warner. He attended Cornell 
University. There, he acquired the nickname “Pop” be- 
cause he was older than the average student. He was 
captain of Cornell's 1894 football team. After briefly prac- 
ticing law, Warner began coaching at Georgia in 1895. 
He later coached at Cornell, the Carlisle (Pennsylvania) 
Indian Industrial School, Pittsburgh, Stanford, and Tem- 
ple. He retired in 1938 with a career record of 313 victo- 
ries, 106 losses, and 32 ties. Bob Carroll 
Warner, Seth (1743-1784), was an American soldier in 
the Revolutionary War (1775-1783). He is chiefly remem- 
bered for his role in forming and leading the famed reg- 
iment of Green Mountain Boys. His greatest contribu- 
tion to winning the war was his timely arrival to help 
reinforce the colonial troops at the Battle of Bennington 
on Aug. 16, 1777. His support of John Stark clinched a 
decisive victory for the American forces. In recognition 
of his services, Warner was appointed a brigadier gen- 
eral in 1778. He was born in Roxbury, Connecticut. See 


also Green Mountain Boys. —_ james H. Hutson 





Warrant, WAHR uhnt, is a document authorizing a 
person to do something. A search warrant authorizes a 
law officer to search a house or other premises for 
goods held illegally. A bench warrant authorizes a law 
officer to arrest and bring before the court a person 
charged with a crime, misdemeanor, or contempt of 
court. Other warrants certify or guarantee the quality 
and validity of things. George T. Felkenes 

See also Arrest; Search warrant; Wiretapping. 
Warren, Earl (1891-1974), served as chief justice of the 
United States from 1953 to 1969. He won recognition as 
a liberal and influential presiding officer during the 
most revolutionary period in Supreme Court history. In 
1954, he wrote the opinion for the unanimous ruling by 
the Supreme Court outlawing racial segregation in the 
public schools. He wrote the 1964 decision that states 
must apportion both houses of their legislatures on the 
basis of equal population. Also in 1964, he was chairman 
of a presidential committee that investigated the assassi- 
nation of President John F. Kennedy (see Warren Re- 
port). In 1966, Warren wrote the decision that required 
police officers to advise suspects of their rights before 
questioning them. 

Warren was born in Los Angeles, and received his 
law degree from the University of California. He served 
as attorney genera! of Cali- 
fornia from 1939 to 1943, 
and as governor of Califor- 
nia from 1943 to 1953. War- 
ren was the Republican 
nominee for Vice President 
in 1948. 

Warren submitted his 
resignation as chief justice 
in June 1968, but did not 
leave office. He remained 
on the court because a 
Senate filibuster prevented 
a vote on the nomination 
of associate justice Abe 
Fortas to succeed him as 
chief justice. Warren later 
agreed to remain in office until the end of the Supreme 
Court's term in mid-1969. Bruce Allen Murphy 
Warren, Joseph (1741-1775), was a leading Massa- 
chusetts statesman in the period before the Revolution- 
ary War. He was among the first to die for the patriot 
cause when he was killed at the Battle of Bunker Hill. He 
spoke and wrote frequently for the colonial cause after 
1765, and he helped draft some key Massachusetts pro- 
tests against the British enactments. Warren's selection 
in 1775 as president of the Provincial Assembly and his 
election as major general in the Massachusetts forces 
reflected the respect he won. Warren was born in Rox- 
bury, Mass. He studied at Harvard College. 

fames H. Hutson 
Warren, Mercy Otis (1728-1814), was a colonial 
American writer. Her most important work was the 
three-volume History of the Rise, Progress, and Termina- 
tion of the American Revolution (1805). She had helped 
encourage prorevolutionary feeling by satirizing the 
British colonial government in the plays 7he Adul/ateur 
(published in 1773) and 7he Group (published in 1775). 
Both were widely read but apparently not performed. 


Wide World 
Earl Warren 
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Warren had extensive knowledge of political affairs 
and was a close friend of many leaders of the revolu- 
tion, who included her brother, James Otis, and her hus- 
band, James Warren. Mercy Otis Warren expressed her 
political convictions even when they were unpopular. 
For example, she opposed ratification of the U.S. Consti- 
tution because she felt it gave too much power to the 
federal government. She favored increased safeguards 
for individual liberties and equal opportunities for 
women in education and public affairs. Warren was 
born in Barnstable, Mass. Samuel Chase Coale 
Warren, Robert Penn (1905-1989), was an American 
novelist, poet, and literary critic. Warren won the 1947 
Pulitzer Prize for fiction for A// the King’s Men (1946), 
which describes the rise and fall of a ruthless Southern 
politician. Warren won the 1958 Pulitzer Prize for poetry 
for his collection Promises: Poems 1954-1956, published 
in 1957. He also won the 1979 Pulitzer Prize for poetry 
for his collection Now and Then: Poems 1976-1978, pub- 
lished in 1978. Warren served as the first poet laureate 
of the United States in 1986 and 1987. 

In addition to A// the Kings Men, Warren’s major nov- 
els include World Enough and Time (1950), The Cave 
(1959), and Meet Me in the Green Glen (1971). These 
books reflect the author's Southern heritage. They also 
emphasize the interaction of past and present, and what 
Warren believed is each person's struggle to determine 
his or her identity. Warren's poetry explores the themes 
of time, the individual, and the nature of evil. His long 
poem Brother to Dragons (1953) is typical of his verse. 
Warren also co-edited, with the critic Cleanth Brooks, 
two influential textbooks— Understanding Poetry (1938) 
and Understanding Fiction (1943). Warren was born in 
Guthrie, Ky. Noel Polk 
Warren Report is a summary of events related to the 
assassination of United States President John F. Kennedy 
in Dallas, Tex., on Nov. 22, 1963. Issued by the Warren 
Commission in September 1964, it concluded that Lee 
Harvey Oswald, acting alone, shot Kennedy from a win- 
dow on the sixth floor of the Texas School Book Deposi- 
tory building. The report also said that Jack Ruby acted 
alone in killing Oswald on Nov. 24, 1963, in a Dallas jail. 
The report found no evidence of a conspiracy involving 
Oswald and Ruby. It criticized the U.S. Secret Service 
and Federal Bureau of Investigation (FBI), and it asked 
for better measures in the future to protect the Presi- 
dent. 

The commission was appointed on Nov. 29, 1963. 
President Lyndon B. johnson named Earl Warren, chief 
justice of the United States, to head the commission. 
The other members were Senator Richard B. Russell, 
Democrat of Georgia; Senator John S. Cooper, Republi- 
can of Kentucky; Representative T. Hale Boggs, Demo- 
crat of Louisiana; Representative Gerald R. Ford, Repub- 
lican of Michigan; Allen W. Dulles, former director of 
the U.S. Central Intelligence Agency (CIA); and John J. 
McCloy, former adviser to President Kennedy. During 10 
months, the commission took testimony from 552 wit- 
nesses. 

After the Warren Report was issued, other investiga- 
tions criticized the report's findings. During the late 
1970's, a special committee of the U.S. House of Repre- 
sentatives reexamined the evidence. It concluded that 
Kennedy “was probably assassinated as a result of a 
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conspiracy.” See Kennedy, John F. (The assassination 


controversy). James I. Lengle 


Additional resources 


Galanor, Stewart. Cover-Up. Kestrel, 1998. 
Meagher, Sylvia. Accessories After the Fact. 1967. Reprint. Ran- 
dom Hse., 1992. 


Wars of succession. See Succession wars. 

Wars of the Roses were a series of civil wars in Eng- 
land in the 1400's. Two branches of the royal Plantagenet 
family fought for the English throne. Each side had a 
rose as its symbol. The House of York had long used a 
white rose as its emblem. The House of Lancaster be- 
came identified with a red rose. 

A number of factors helped lead to the wars—dis- 
putes between the two houses, the defeat of English 
forces in France, the weakness and corruption of Eng- 
land’s government, and the existence of powerful, war- 
like nobles. The wars began in 1455 with the Battle of St. 
Albans, near London. 

At that time, King Henry VI of the House of Lancaster 
held the throne. His grandfather Henry IV had seized 
power in 1399. Richard, Duke of York, claimed that Hen- 
ry VI had no right to be king. Richard was killed at the 
Battle of Wakefield in 1460. But in 1461, his oldest son 
was proclaimed King Edward IV. Soon after being pro- 
claimed king, Edward crushed the Lancastrians at the 
Battle of Towton, near York. 

In 1470, the forces of Lancaster drove Edward from 
England and brought back Henry VI. Edward returned 
seven months later, defeated the Lancastrian forces at 
the battles of Barnet (near London) and Tewkesbury, and 
regained the throne. The House of York ruled until 1485, 
when King Richard III was killed in the Battle of Bos- 
worth Field, near Leicester, and Henry Tudor, a kinsman 
of the House of Lancaster, became King Henry VII. Many 
historians have considered this battle as the war's end. 

In 1486, Henry married Elizabeth, daughter of Edward 
IV, uniting the houses of Lancaster and York and found- 
ing the Tudor dynasty. Some Yorkists continued to op- 
pose Henry. But a lack of funds on both sides, weariness 
of war, and firm government soon ended the fighting. 
One further engagement, the Battle of Stoke, occurred 
near Newark in 1487. This battle was easily won by Hen- 
ry VII over Yorkist rebels. Some scholars view it as the 
true final engagement of the wars. Ralph A. Griffiths 

See also England (The Wars of the Roses); Lancaster; 
Tudor, House of; York. 

Warsaw, WAWR saw (pop. 1,653,300), is the capital 
and largest city of Poland. Its name in Polish is Warsza- 
wa. The city is a center of business, culture, and indus- 
try. It lies in east-central Poland, on both banks of the 
Vistula River. For location, see Poland (political map). 

Warsaw has been a capital throughout much of its 
history. But Prussia, Russia, and Germany have each con- 
trolled the city at various times. During World War II 
(1939-1945), German troops occupied Warsaw. The city 
was almost completely destroyed during the war but re- 
built itself from the ruins. 

The city. Warsaw covers 174 square miles (450 
square kilometers). The Vistula River divides the city. 
The left bank section lies west of the river, and the right 
bank section lies east of it. The center of Warsaw and 
most of the residential areas are on the left bank. 


The city has many high-rise housing developments 
and office buildings. It has spacious parks, and fine li- 
braries, museums, and theaters. Modern hospitals, 
schools, and government buildings stand near churches 
and palaces built in the Middle Ages. The huge Palace 
of Culture and Science, a gift from the Soviet Union in 
1954, stands in a modern part of Warsaw. The city’s edu- 
cational and research institutions include the University 
of Warsaw and the headquarters of the Polish Academy 
of Science. The city’s monuments include the Column of 
King Sigismund, built in 1644. This monument honors 
the king who moved the Polish capital from Krakow, in 
what is now southern Poland, to Warsaw. 

The Poles rebuilt many of Warsaw's historic buildings 
damaged in World War Il. Rebuilt landmarks include the 
Cathedral of St. John and the city walls, both dating from 
the 1300's. Warsaw's opera house, also reconstructed af- 
ter the war, is one of the largest in the world. 

Numerous cultural events take place in the capital. 
Each fall, the Festival of Contemporary Music attracts 
musicians from throughout Europe. Every five years, pi- 
anists from many parts of the world play in Warsaw's 
Frédéric Chopin International Piano Competition. 

The people. Almost all the people of Warsaw are 
Poles. The great majority are Roman Catholics, and reli- 
gion plays an important role in their lives. Religious fes- 
tivals, such as the Corpus Christi procession in May or 
June, rank as major events. 

Economy. Warsaw is the leading business city and 
one of the chief railroad hubs in eastern Europe. The city 
has long been a center of trade, and it is also an impor- 
tant industrial center. Warsaw's major industries include 
food processing and the manufacture of automobiles, 
electronic equipment, and textiles. Thousands of its citi- 
zens work in agencies of the Polish government. 

History. As early as the A.D. 900’s, a small Slavic set- 
tlement existed in the area that is now Warsaw. During 
the late Middle Ages, from the 1200's to the 1500's, War- 
saw was the home of the dukes of Mazovia. Mazovia en- 
tered the Polish kingdom in the 1500's, and King Sigis- 
mund III moved the capital from Krakow to Warsaw in 
1596. Swedish forces invaded Poland in the mid-1600's 
and destroyed much of Warsaw in 1656. But Warsaw re- 
mained the capital of Poland until 1795. That year, Aus- 
tria, Prussia, and Russia divided Poland among them- 
selves, and Prussia took over Warsaw. 

From 1807 to 1813, the city was the capital of the 
Duchy of Warsaw, a state created by the French emper- 
or Napoleon. After Napoleon’s defeat in eastern Europe, 
Russia gained control of Warsaw. The Poles rebelled 
against the Russians in 1830 and 1863, but these upris- 
ings failed. In the late 1800's, the Russians tightened con- 
trol over Warsaw. World War I (1914-1918) brought an 
end to Russian rule. Germany controlled Warsaw from 
1915 to 1918, when Poland again became independent. 

World War II brought the almost total destruction of 
Warsaw. In 1939, the Germans captured the city in a 
three-week siege that caused great damage. Warsaw 
surrendered to the Germans, but the city became the 
heart of the Polish underground resistance movement. 

The people of Warsaw suffered greatly during the 
German occupation. The Nazis staged mass arrests and 
public executions. They forced many people to leave 
Warsaw. They confined about 500,000 Jews to a section 
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called the ghetto. Many Jews died of hunger or disease 
or were executed by the Nazis. In April 1943, thousands 
of Jews revolted. However, the Nazis killed or sent to 
death camps all of the 60,000 Jews still remaining in the 
ghetto. 

By the summer of 1944, Soviet armies had pushed the 
Germans out of the Soviet Union and had reached the 
outskirts of Warsaw. On Aug. 1, 1944, the people of 
Warsaw rose against the Germans. At first, the Poles 
seized large parts of the city. But the nearby Soviet 
troops did not come to their aid, and the Poles soon 
weakened. In spite of massive German counterattacks, 
the Poles held on to areas on the left bank of the Vistula. 
They finally surrendered on October 3. The Germans 
evacuated all the people from the left bank. They burned 
and dynamited the buildings and destroyed what re- 
mained of Warsaw. About 200,000 residents died in the 
uprising. On Jan. 17, 1945, Soviet forces entered the city. 
They set up a Polish Communist government centered 
in Warsaw. 

World War Il severely reduced the city’s population. 
But after the war, the population increased so rapidly 
that serious housing shortages developed. The govern- 
ment built many housing projects and restricted the 
flow of new residents into Warsaw. 

The period of Communist control came to an end in 
1989. In that year, non-Communist candidates were al- 
lowed to run for legislative seats, and Poland held its 
freest elections since World War Il. 

See also Poland (picture). 
Warsaw Pact was a treaty that held most Eastern Euro- 
pean nations in a military command under tight Soviet 
control. Albania, Bulgaria, Czechoslovakia, East Ger- 
many, Hungary, Poland, Romania, and the Soviet Union 
signed the treaty in Warsaw in May 1955. They claimed 
they signed the treaty as a response to the creation of 
the North Atlantic Treaty Organization (NATO), a defense 
alliance formed by the United States and its European al- 
lies. NATO was formed in 1949. Albania withdrew from 
the Warsaw Pact in 1968. 

Soviet control of its Warsaw Pact allies declined 
sharply in 1989 and 1990. This decline occurred as a re- 
sult of Communist parties being driven from power in 
peaceful revolutions in Poland, Hungary, East Germany, 
and Czechoslovakia. In 1990, Hungary declared that it 
would no longer participate in military operations asso- 
ciated with the pact. Hungary also announced its inten- 
tion to withdraw from the Warsaw Pact by the end of 


Janusz Bugajski 
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Downtown Warsaw has 
wide streets lined with mod- 
ern office buildings, apart- 
ments, and stores. The city is 
Poland's capital and a leading 
center of business and indus- 
try in eastern Europe. Warsaw 
also has numerous libraries, 
museums, theaters, and his- 
toric landmarks. 
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1991. Poland and Czechoslovakia announced plans to 
withdraw from the pact as well. In addition, East Ger- 
many’s membership in the pact ended in 1990, when the 
country became part of a united Germany. In 1991, the 
leaders of the six nations remaining in the Warsaw Pact 
formally agreed to dissolve the pact. Stuart D. Goldman 
Warship is a naval combat ship. Some kinds of war- 
ships fight enemy aircraft, surface ships, and sub- 
marines. They are heavily armed with such weapons as 
guns, missiles, rockets, and torpedoes. Others serve as 
bases for planes or helicopters. Still others transport 
troops, weapons, and equipment to landing areas. 

Warships range in size from small vessels with only a 
few crew members to large aircraft carriers that carry 
nearly 6,000. Most warships have radar to detect enemy 
aircraft and surface ships and sonar to locate subma- 
rines. Electronic intercept equipment can detect radio 
and radar transmissions from enemy ships and aircraft. 

From ancient times until the 1600's, warships and car- 
go ships were almost identical. Warships gradually be- 
came specialized vessels for military use. 


Kinds of warships 


Large modern navies have many kinds of warships 
that are designed for certain combat operations. The 
United States Navy uses six principal types. These types 
are (1) aircraft carriers, (2) amphibious warfare ships, (3) 
cruisers, (4) destroyers, (5) frigates, and (6) submarines. 
Many fleets also include small warships called sma// 
combatants. 

Aircraft carriers are the largest and most powerful 
warships. They serve as bases for bomber and fighter 
planes. They also carry antisubmarine aircraft, heli- 
copters, and small numbers of other kinds of planes. 
Aircraft carriers have few defensive weapons, and so 
they depend on other warships for protection. 

A carrier has a large, flat flight deck with equipment 
that enables planes to take off and land without a long 
runway. The aircraft are launched by four catapults, each 
of which can puta plane into the air every 30 seconds. 
The landing area of the flight deck has steel wires across 
it. A hook attached to the bottom of each plane catches 
onto a wire, bringing the aircraft to a quick stop. 

The powerful radars of an aircraft carrier not only de- 
tect enemy planes but also guide the carrier's own air- 
craft. Short-range radars are used to detect enemy mis- 
siles. They also help the crew keep track of nearby ships 
at night and navigate the carrier near shore. 
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A warship in action. The aircraft carrier U.S.S. Constellation tests a missile for use against enemy 
ships. Members of the crew watch the test from the ship's flight deck. Aircraft carriers are the 


largest and most powerful type of warship. 


Aircraft carriers are about 1,100 feet (335 meters) long 
and can carry from 85 to 95 planes. Carriers travel at 
speeds of over 30 knots (nautical miles per hour). 

Amphibious warfare ships land troops, weapons, 
and vehicles on beaches held by the enemy. Some of 
these ships remain far from shore and use small am- 
phibious landing craft or helicopters to land the troops 
and cargo. Such ships have closed-off areas at sea level 
called docking wells. The docking wells are flooded and 
opened into the sea so that landing craft can float out 
through them. 

Some amphibious warfare ships serve chiefly as heli- 
copter carriers. They resemble small aircraft carriers but 
do not have the launching and landing equipment need- 
ed for conventional planes. These ships carry from 20 to 
30 helicopters, as well as troops and smail vehicles. The 
ships also can serve as bases for V/STOL aircraft 
V/STOLs can take off and land vertically or on a very 
short runway. Other amphibious warfare ships have 
command and communications facilities to coordinate 
air, shore, and surface operations. 

Amphibious warfare ships measure up to 800 feet (245 
meters) long and travel at speeds of about 20 knots. 
They carry few defensive weapons. 

Cruisers escort aircraft carriers and defend them 
against air and submarine attacks. Modern cruisers are 
called guided missile cruisers. They carry supersonic 
missiles that can be fired at aircraft that are from 15 to 85 
miles (25 to 135 kilometers) from the ship. Cruisers also 
have antisubmarine rockets and torpedoes for use 
against enemy submarines. Some cruisers carry one or 


two helicopters. After an enemy submarine has been de- 
tected by sonar, the helicopters pinpoint its location and 
attack it with torpedoes or depth bombs. Some cruisers 
also carry 5-inch guns. Modern cruisers are about 570 
feet (175 meters) long and travel at speeds of more than 
30 knots. 

Destroyers are used chiefly to defend aircraft carri- 
ers, amphibious ships, and merchant ships. They also 
perform various independent missions, such as bom- 
barding enemy shores and conducting search and res- 
cue operations at sea. 

Modern destroyers have 5-inch guns, short-range an- 
tiaircraft missiles, and antisubmarine weapons. They 
also carry one or two helicopters to attack submarines. 
Destroyers range in length from about 375 to 560 feet 
(115 to 170 meters). They can reach speeds of 30 to 33 
knots. 

Frigates are used primarily to defend amphibious 
ships and merchant ships against enemy submarines. 
Frigates carry torpedoes, nuclear depth charges, and 
other antisubmarine weapons. They also have a heli- 
copter for locating and attacking submarines. In addi- 
tion, most of these warships carry missiles and one or 
two guns for defense against air and surface attacks. 
Modern frigates measure up to 445 feet (135 meters) 
long. They travel at speeds of 27 to 30 knots. 

Some navies have small frigates called corvettes to 
patrol coastal waters. Corvettes measure about 150 feet 
(45 meters) long. The U.S. Navy does not use corvettes. 

Submarines search out and attack enemy sub- 
marines and surface ships. Some can also fire missiles at 











enemy cities and military bases. Modern submarines 
have nuclear power systems that enable them to remain 
underwater for months at a time. The U.S. Navy has two 
principal kinds of submarines, attack submarines and 
ballistic missile submarines. 

Attack submarines have Jarge sonars for detecting 
submarines and surface ships from long distances. They 
carry torpedoes that are fired from tubes inside the hull. 
In addition, these tubes carry mines that are laid off an 
enemy coast. Antiship missiles can be fired from torpe- 
do tubes or, on some submarines, from a special 
launching tube. Attack submarines range in length from 
about 250 to 360 feet (75 to 110 meters). Some can travel 
underwater at speeds of more than 30 knots. 

Ballistic missile submarines carry long-range missiles 
that can hit targets up to 4,000 miles (6,400 kilometers) 
away. These submarines are designed chiefly to attack 
enemy cities. They also carry torpedoes for defense 
against enemy surface ships and submarines. Ballistic 
missile submarines measure from about 380 to 550 feet 
(115 to 170 meters) long. They reach speeds of more 
than 20 knots underwater. 

Small combatants include such ships as mine- 
sweepers, missile boats, and patrol boats. Minesweep- 
ers locate and remove underwater explosives. Missile 
boats carry guided missiles that can attack enemy sur- 
face ships from 10 to 60 miles (15 to 95 kilometers) away. 
Patrol boats guard rivers and coastal waters. 

Small combatants are generally operated near coasts. 
The U.S. Navy has few of these ships because it con- 
ducts chiefly long-range ocean operations. 


History 


Ships have been used in combat for at least 3,000 
years. Until the 1600's, however, there were few differ- 
ences between warships and cargo ships. Any ship that 
fought in combat might also transport goods or carry 
explorers on long voyages. 

Early warships. The ancient Greek and Roman navies 
used long, narrow wooden ships called ga/leys. These 
vessels were powered by oarsmen, who sat in one or 
more rows on each side. Galleys also had a rectangular 
sail called a square sail, which was used ina favorable 
wind. The bow ended in a long, sharp point that was 
rammed into the hull of an enemy ship. 

During the A.D. 700's, the Vikings of northern Europe 
developed the /ong ship. lt was powered by rowers and 
a square sail but weighed only about half as much as a 
galley. Long ships were strong and seaworthy, and they 
helped the Vikings control the seas until the 1000's. 

Southern Europeans continued to use galleys in battle 
but gradually stopped attacking by ramming enemy 
ships. Instead, the rowers maneuvered their galley close 
to an enemy ship and then boarded it. 

By the 1500's, most warships carried guns, and so bat- 
tles no longer were fought aboard ship. Navies began to 
use warships as floating gun platforms and replaced 
galleys with larger, more heavily armed ships. 

The age of sailing ships. During the 1500's, Euro- 
peans began to build large, heavy sailing ships de- 
signed for long ocean voyages by explorers. Such ships 
included ga/leons, which were also used as warships. 

The Spanish Navy built large galleons that sailed high 
on the water. English galleons were smaller, lower, and 
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easier to maneuver. In 1588, the Spanish Navy tried to in- 
vade England. The Spaniards called their fleet the “Invin- 
cible Armada’ because they were sure it could not be 
defeated. But the English defeated the Spaniards, partly 
because their galleons were more maneuverable. 

After Spain's defeat, navies began to build specialized 
fighting ships. These vessels included capital ships, an 
important type of warship during the 1600's and 1700's. 
Capital ships were fairly easy to maneuver and large 
enough to carry more than 100 guns. They became 
known as ships of the line because they could serve in 
the line of battle. 

Warships of the 1800's. In 1814, Robert Fulton, an 
American artist and inventor, built the first steam-pow- 
ered warship. Navies then began to use warships driven 
by steam, but the vessels were also powered by sails 
until the mid-1800's. 

Naval guns that fired explosive shells, rather than sol- 
id cannon balls, were developed in the 1820's. The shells 
could easily tear huge holes in the sides of wooden 
ships. Therefore, navies began to build iron vessels and 
also jronclad ships. The hulls of these vessels were 
made of wood or iron, and were covered with thick 
plates of iron. lronclads could withstand attack far better 
than wooden ships could. The first battle between these 
new types of warships occurred in 1862, during the 
American Civil War. The North's iron Monitor fought the 
South’s ironclad Merrimack (then called the Virginia) at 
Hampton Roads, Virginia. Neither ship won, but the bat- 
tle marked the beginning of the age of steel ships. It was 
also one of the first battles between ships powered only 
by steam. 

Rotating gun turrets were invented in the mid-1800s, 
and the Monitor was the first ship in the U.S. Navy to use 
them. They enabled guns to be turned in various direc- 
tions and ended the need for extensive maneuvers by 
warships. Heavy rifles became standard armament on 
combat vessels and greatly improved the range and ac- 
curacy of naval gunfire. 

The birth of the modern battleship. In 1906, the 
British Navy introduced the Dreadnought the first mod- 
ern battleship. It was the forerunner of the massive bat- 
tleships that ruled the seas for more than 35 years. The 
Dreadnought was more powerfully armed and more 
heavily armored than any earlier warship. 

During the early and mid-1900's, navies improved the 
basic design of the Dreadnought to make battleships 
larger and faster. Better communications methods de- 
veloped within the ships increased the efficiency of their 
command. The battleship became the chief combat war- 
ship, and nations measured their power in the world by 
the number of battleships in their navies. 

Warships in the two world wars. Battleships were 
the most powerful warships during World War I (1914- 
1918). However, the German Navy proved that sub- 
marines were also highly effective warships. German 
submarines, called U-boats, sank thousands of Allied 
merchant ships. These deadly attacks soon led to the de- 
velopment of various antisubmarine ships. After the war, 
sonar detection equipment was introduced. 

Radar was perfected shortly before World War Il be- 
gan in 1939. It enabled warships to locate enemy aircraft 
and ships at night, through clouds, and at great dis- 
tances. Improved gun directors were developed at 
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The development _ Ships have been used in battle since ancient times. But warships and cargo ships were almost 

of warships identical until the 1600's, when navies began to build vessels designed only for combat. Today, 
large navies have many kinds of warships. Each type performs specific functions in battle. These il- 
lustrations show the development of some major warships from the 200s B.C. to modern times. 
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Roman galiey (200’s B.C.) Viking long ship (about A.D. 1000) 
About 180 feet (55 meters) long About 80 feet (24 meters) long 
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Galleon (1500's) Ship of the line (1700's) 
About 140 feet (43 meters) long About 220 feet (67 meters) long 
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about the same time. They quickly tracked moving air- troops, landing craft, and military supplies. Still others 

craft and directed gunfire at them. Gun directors were used guns, mortars, and rockets to bombard enemy 

used with proximity fuzes, which exploded a shell as it beaches before invasions. 

neared its target and eliminated the need for a direct hit. Warships in the nuclear age. After World War Il 
Aircraft became the most effective military weapons ended in 1945, the U.S. Navy began to develop nuclear- 

of World War II. The importance of battleships declined, powered warships. It launched the first nuclear- 

and navies began to concentrate on building aircraft powered submarine, the Nautilus, in 1954. The Nautilus 

carriers. They also built large numbers of cruisers and could travel much faster than the diesel-powered sub- 

destroyers to protect the carriers and installed antiair- marines then in use. Its nuclear power system also en- 

craft weapons on all warships. abled the submarine to travel hundreds of thousands of 
The U.S. Navy built thousands of amphibious warfare miles underwater without refueling. Shortly after the 

ships during World War Il. One type, the /anding ship— Nautilus went to sea, the Soviet Union completed its 

tank (LST), carried tanks and landed them on enemy first nuclear submarine. The navies of Great Britain, 


beaches. Other amphibious warfare ships carried France, and China have also built nuclear submarines. 





About 500 feet (150 meters) long About 300 feet (90 meters) long 
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WORLD BOOK illustrations by George Suyeoka and Kim Downing 





Dreadnought battleship (early 1900's) World War I destroyer (early 1900's) 





World War Il battleship (1940's) World War II submarine (1940's) 


About 500 feet (150 meters) long About 300 feet (90 meters) long 





About 840 feet (255 meters) long About 150 feet (45 meters) long 
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Amphibious assault ship (currently in service) Coastal minesweeper (1950's) 





nities 


Aircraft carrier (currently in service) Missile boat (1970's) 


About 1,000 feet (300 meters) long About 130 feet (40 meters) long 








seared: 


Guided-missile destroyer (currently in service) Attack submarine (currently in service) 
About 470 feet (140 meters) long About 350 feet (110 meters) long 
Powerful, long-range guided missiles also increased Related articles in World Book include: 


the capabilities of warships. These missiles can be 
launched from almost every kind of warship. In the late 
1950's, the United States Navy developed the first sub- 


Kinds of ships 
Aircraft carrier Destroyer 


a ae Amphibious ship Frigate 
marine that could launch ballistic missiles while sub- Battleship Galleon 
merged. Cruiser Galley 


During the 1960's, the U.S. Navy built the first nuclear- 
powered surface ships. In the 1970's, U.S. warships 


Famous warships 


.; . z Alabama Constellation Graf Spee 
began to use gas turbine engines. These engines oper Bice Cate oan CTE 
ated almost as effectively in surface ships as did nuclear . 
power systems, and they cost much less. In the 1980's, Other related articles 
the U.S. Navy modernized and reactivated several World —_ Depth charge Navy 
War II battleships. All of these ships were decommis- Guided missile Navy, United States 

Mine warfare Radar 


sioned during the 1990's. Norman Polmar 


Missile boat 
Privateer 

PT boat 
Submarine 


Monitor and 
Merrimack 


Sonar 
Torpedo 
V/STOL 
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Wart is a hard, rough 
growth on the surface of 
the skin. Warts may appear 
in many shapes, sizes, and 
places. They can even ap- 
pear on the lips or tongue. 
On moist parts of the 
body, such as the genitals, 
warts may grow into mass- 
es like tiny cauliflowers. 
Warts that grow on the 
sole of the foot look like 
corns and make walking 
painful. Warts on the face 








Katherine M, Ozanich, M.D. 


Warts are hard, rough 
growths on the skin. They 


may form little beardlike 
projections. 

Warts result from infec- 
tion by certain viruses. The viruses live in cells of the 
surface layer of the skin and do not infect the underlying 
tissue. The thickened surface layer forms folds into 
which little blood vessels grow. If a wart is scratched 
open, the virus may spread by contact to another part of 
the body or to another person. 

More than 65 types of wart viruses can infect human 
beings. These viruses do not infect animals, and animal 
wart viruses do not infect people. Contrary to supersti- 
tion, touching the skin of a toad will not cause warts. 

Warts are common in children, and they usually affect 
the hands, arms, and legs. Most such warts disappear by 
the time the individual reaches age 20. Later in life, the 
appearance of many warts may be a sign of decreased 
immunity in patients with cancer or the human immuno- 
deficiency virus (HIV, the virus that causes AIDS). 

Many warts go away without treatment, perhaps be- 
cause the body develops immunity to the virus. Physi- 
cians often remove warts by heating them with an elec- 
tric needle or with a laser, or by freezing the wart tissue. 
Such treatments often require a local anesthetic to de- 
crease the pain. Home remedies that apply chemicals to 
the skin often do not remove all the wart tissue, and the 
wart grows back in the same place. 


may appear on the hands, 
face, or other areas. 


Paul R. Bergstresser 


Wart hog is an African pig with large, curved tusks 
protruding from its huge, flattened head. These tusks 
may be as much as 2 feet (61 centimeters} long. Between 
the tusks and the eyes are three pairs of large “warts” 
from which the hog gets its name. The coarsely grained, 
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The wart hog is named for the “warts” on its head. 


pale gray hide of the wart hog is thinly sprinkled with 
stiff, brownish-gray hairs. A thin mane of long, bristly 
hair hangs over its back and head. A typical large boar 
may weigh over 200 pounds (91 kilograms) and measure 
about 30 inches (76 centimeters) high at the shoulder. 

The wart hog lives in dry, sandy country from south- 
ern Africa northward to the region just south of the Sa- 
hara desert. It prefers open forest with plenty of thickets 
for protection. The wart hog travels in small family 
groups. Old boars, however, usually live by themselves. 
The sow may produce as many as six to eight young at a 
time. Ordinarily, only half that number are born at one 
time. Wart hogs often enlarge and use burrows made 
by other animals. They eat roots, plants, birds’ eggs, and 
even small mammals. ~ —_ Duane A. Schlitter 

Scientific classification. The wart hog belongs to the pig 
family, Suidae. Its scientific name is Phacochoerus aethiopicus. 
Warwick, WAV ihk or WAWR wihk (pop. 85,808), is 
Rhode Island's second largest city and a commercial 
center. Only Providence has more people. Warwick lies 
on Greenwich Bay, in east-central Rhode Island. For its 
location, see Rhode Island (political map). Warwick, 
Providence, and Fall River form a metropolitan area with 
1,188,613 people. 

Warwick is the home of the Warwick Musical Theater. 
Its industries produce textiles and metal products. War- 
wick is the headquarters for a division of an insurance 
company. The Theodore Francis Green State Airport, 
Rhode Island’s largest airport, is in Warwick. Narra- 
gansett Bay, a popular sailing and fishing area, is nearby. 
Warwick received its city charter in 1931. It has a mayor- 
council form of government. Stanford E. Demars 
Warwick, WAVWR ihk, Earl of (1428-1471), was a fa- 
mous English soldier and statesman. He is known as the 
Kingmaker and has been called Last of the Barons. 

Warwick was one of the most powerful men in Eng- 
land during the Wars of the Roses. These wars were 
fought between two branches of the English royal fami- 
ly—the House of Lancaster and the House of York. The 
conflict began when nobles of the House of York came 
together in an attempt to overthrow King Henry VI, who 
was of the House of Lancaster. 

Warwick helped command the victorious York army 
at the Battle of St. Albans in 1455. In 1460, Warwick won 
the Battle of Northampton, capturing King Henry VI. But 
later in the year the Yorkists were defeated at Wakefield. 
The Duke of York was captured and killed. Warwick be- 
came head of the Yorkists as guardian of his cousin, 
Prince Edward. 

Another battle was fought at St. Albans in 1461, and 
Warwick was defeated. But he boldly proclaimed Ed- 
ward, the Duke of York, King Edward IV of England. Lat- 
er in 1461, Edward and Warwick decisively defeated the 
Lancastrians in the Battle of Towton. But Edward and 
Warwick soon quarreled. In 1470, an army led by War- 
wick invaded England from France and forced King Ed- 
ward to flee. Warwick then restored Queen Margaret 
and Henry VI to the throne. But in 1471, Warwick met 
Edward in battle again, at Barnet, and was killed. War- 
wick’s given and family name was Richard Neville. 

John Gillingham 
Warwick, Guy of. See Guy of Warwick. 

Wasatch Range, WAW saci, is a mountain range that 
extends about 160 miles (257 kilometers) between south- 





ern Idaho and central Utah. Its western face, known as 
the Wasatch Front, forms the western edge of the Rocky 
Mountains and the eastern rim of the Great Basin (see 
Utah [physical map]). Most Utahns live just west of the 
range. 

The range’s average elevation is 10,000 feet (3,000 me- 
ters). The highest peak, Mount Nebo, rises 11,928 feet 
(3,636 meters) in the southern part of the range. Vegeta- 
tion includes sagebrush and grasses at the lower levels 
and aspen, fir, mahogany, maple, and spruce trees at 
higher elevations. Little vegetation grows above 10,500 
feet (3,200 meters). Annual snowfall usually ranges from 
200 inches (510 centimeters) to well over 510 inches 
(1,397 centimeters). Most of the range is managed as na- 
tional forestland. Camping, hiking, and skiing are popu- 
lar recreational activities. Dale J. Stevens 

See also Salt Lake City (picture). 

Washakie, WAHSH uh kee (1804?-1900), was a chief of 
the eastern Shoshone Indians in Utah and Wyoming. He 
was known for his friendli- 
ness toward white people 
and for his relentless war- 
fare against his Indian ene- 
mies. 

In the 1840's, Washakie 
furnished aid to many im- 
migrants moving west over 
the Oregon Trail. in the 
1850's, he aided Mormon 
settlers in the Utah Terri- 
tory. In 1876, he sent Sho- 
shone warriors to General 
George Crook to serve as 
scouts against the Sioux In- 
dians. Washakie spent his 
later years negotiating for lands and rights for his peo- 
ple on the Wind River Reservation in Wyoming. He re- 
nounced many Indian customs and joined the Protestant 
Episcopal Church. Jerome A. Greene 
Washing machine is a machine that quickly washes 
clothes, linens, and other items. Before its invention, 
people spent hours doing their laundry by hand. Some 


Wyoming State Museum 


Washakie 


How an agitator washing machine works 


Hat- and cold-water inlet hoses 







Controls 


Agitotor 


Inner 









tub Drain 
Over outlet 
Hib hose 


to 
Drain sewer 


hose 


Droin 
pump 


Washing begins after water fills the tubs. | Rinsing occurs after the wash water is 
pumped out of the tubs. After the rinsing 
process, the rinse water is pumped out. 


The action of the agitator moves the laun- 
dry and forces water through it. 
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people soaked their clothes in streams and then beat 
them with rocks to get out the dirt. Later, people 
scrubbed their laundry on washboards. People in some 
parts of the world still use such methods. 

Most washing machines work automatically. The op- 
erator simply puts in laundry, pours in detergent, and 
sets the controls. One set of controls determines 
whether the machine uses hot, warm, or cold water. The 
water enters the machine through hoses connected to 
hot and cold water pipes. The operator also sets con- 
trols to select the length of washing and rinsing time 
and the amount of water that enters the machine. The 
machine, which is powered by an electric motor, then 
operates automatically. Many automatic washing ma- 
chines have special features, such as filters that remove 
lint, and dispensers for bleach and fabric softener. 

Most automatic washers have an inner tub that is sur- 
rounded by an outer tub. The washing takes place in the 
inner tub, which is called the basket. After the laundry 
has been washed and rinsed, the basket begins to spin 
rapidly. The spinning removes most of the water from 
the various items and throws it into the outer tub. The 
water is then pumped out of the machine through a 
drain hose. 

There are two types of automatic washers, agitator 
machines and tumbler machines. Most automatic wash- 
ers are agitator machines. The operator of an agitator 
machine puts in laundry by lifting the lid. Inside the ma- 
chine, a cone-shaped device called an agitator is 
mounted in the center of the basket. Most agitators have 
several projections called fins. As the agitator rotates, it 
continually reverses direction. This action moves the 
laundry through the water and forces water through the 
items. A tumbler machine is loaded through a door on 
the front of the machine. The basket revolves, and the 
laundry tumbles through the water. 

One of the first mechanical washers was patented 
about 1860 by Hamilton E. Smith of Philadelphia. A crank 
on this machine turned paddles inside, pushing the 
laundry through the water. An electric-powered washer 
was invented in 1910, and an automatic washing ma- 


chine was introduced in 1937. Evan Powell 





WORLD BOOK diagrams by Arthur Grehetz 


Spin drying. As the inner tub spins, ex- 
cess water from the laundry goes into the 
- outer tub. The water is then pumped out. 
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Seattle, the largest city in Washington, is an important manufacturing and trade center of the Pa- 
cific Northwest. Mount Rainier, Washington's highest peak, rises southeast of the city. 


Washington The Evergreen State 


Washington is the only state of the United States 
named for one of the nation’s Presidents. It was named 
in honor of George Washington. The state lies on the Pa- 
cific Coast in the northwestern part of the country. Its lo- 
cation makes it a gateway for land, sea, and air travel to 
Alaska and to Asian countries across the Pacific Ocean. 
Washington is famous for scenery of breathtaking 
beauty and sharp contrasts. High mountains rise above 
evergreen forests and sparkling coastal waters. The 
junglelike forests of the Olympic Peninsula in the west 
are among the rainiest places in the world. But the flat 
semidesert land that lies east of the Cascade Mountains 
stretches for long distances without a single tree. 
Snow-covered peaks tower above the foothills and 
lowlands around them. Mount Rainier, the highest 
mountain in the state, appears to “float” on the horizon 





The contributors of this article are Ronald Reed Boyce, Pro- 
fessor at the School of Social and Behavioral Sciences at Seattle 
Pacitic University; and Robert C. Carriker, Professor of History at 
Gonzaga University. 


southeast of Seattle and Tacoma. On a clear day, per- 
sons in the Seattle area can also see Mount Baker to the 
north, the Olympic Mountains to the west, and the Cas- 
cades to the east. Lodges and chair lifts in the mountains 
attract thousands of tourists and skiers. 

Washington’s coastline has several bays and inlets 
that make excellent harbors. Ships from all parts of the 
world dock at Bellingham, Seattle, Tacoma, and other 
ports on Puget Sound. Washington also has important 
shipping centers on the Pacific Ocean and the Columbia 
River. Washington fishing fleets catch salmon, halibut, 
and other fishes in the chilly waters off the northern Pa- 
cific Coast. The state is famous for seafoods, especially 
chinook and sockeye salmon. 

Washington's nickname, the Evergreen State, comes 
from its many firs, hemlocks, pines, and other evergreen 
trees. Washington has large areas of thick forests, espe- 
cially on the western slopes of the Cascades. The state 
produces large amounts of lumber, pulp and paper, and 
other wood products. The state’s nickname also sug- 
gests the lush green lowlands found in western Wash- 
ington. A mild, moist climate makes this region excellent 





A. D. Lodwick, Black Star 


Rain forests in Olympic National Park, with moss-covered trees 
and thick undergrowth, look like tropical jungles. 


for dairy farming and for growing flower bulbs. 

East of the Cascades, farmers raise livestock and 
wheat on large ranches. They grow fruits and vegetables 
in fertile, irrigated river valleys such as the Okanogan, 
Wenatchee, and Yakima. Apples produced in these ar- 
eas are a Washington specialty. Washington leads the 
states in apple production. 

Giant dams on the Columbia River and its tributaries 
capture water for irrigation and power. The largest dam, 
Grand Coulee, is one of the engineering wonders of the 
world. Irrigation water is transforming the Columbia 
Basin, where farmers raise large crops of vegetables on 
land that once was dry and bare. 

High-technology manufacturing and services play an 
important part in Washington's economy. The Boeing 
Company, a leading producer of commercial airliners 
and spacecraft, has several assembly and research facili- 
ties in King and Snohomish counties. Microsoft Corpor- 
ation, the world’s largest computer software developer, 
has its headquarters in Redmond. 

Olympia is the capital of Washington. Seattle is the 
state's largest city. 


Washington 47 


Interesting facts about Washington 


WORLD BOOK illustrations by Kevin Chadwick 
One of the world's foremost aircraft and spacecraft manu- 
facturers, the Boeing Company, has assembly and research 
facilities in Washington. Boeing produced the booster rocket 
for the Apoilo/Saturn 5 moon landing of 1969; the lunar roving 
vehicle, which transported astronauts and equipment onthe 
moon; and the Mariner 10 spacecraft, which flew by Mercury 
and Venus in 1974. 
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Boeing aircraft and spacecraft 





The first municipal mono- 
rail service in the United 
States began operating in Se- 
attle in 1962. It was built to 
connect the World's Fair with 
downtown Seattle. 


The city of George, Wash- 
ington, has streets named 
after varieties of cherries, 
such as Bing and Maraschino 
avenues. 





First monorail 


Father's Day, first celebrated 
on June 19, 1910, was originated by Sonora Louise Smart Dodd 
of Spokane. 


The greatest snowfall in North America in one season oc- 
curred at Rainier Paradise Ranger Station. A total of 1,122 inches 
(2,850 centimeters) fell from July 1971 through June 1972. 





Antje Gunnar, Bruce Coleman Inc. 
The San Juan fslands, which lie near Canadas Vancouver Is- 
land, are noted for their scenic beauty. Vacation resorts on the 
islands attract many visitors. 


Washington in brief 


Symbols of Washington 


The state flag, first adopted in 1923, bears the 
state seal. The flag's green field stands for 
Washington's forests. The seal, first adopted 
in 1889, has a likeness of George Washing- 
ton, for whom the state was named. The first 
seal used a postage stamp for the likeness of 
Washington. Both the flag and seal were 
readopted in 1967 when a portrait for the 
seal by Gilbert Stuart, an American artist, was 
approved by the state legislature. 





Washington (brown) ranks 20th in size among all the states 
and is the smallest of the Pacific Coast States (yellow). 


General information 


Statehood: Nov. 11, 1889, the 42nd state. 

State abbreviations: Wash. (traditional), WA (postal). 

State motto: A/ki(An Indian word for Bye and Bye). 

State song: “Washington, My Home.” Words and music 
by Helen Davis. 


Land and climate 


Area: 68,126 mi? (176,446 km?), including 1,545 mi? (4,001 
km’) of inland water but excluding 2,511 mi? (6,503 km’) 
of coastal water. 

Elevation: Highest—Mount Rainier, 14,410 ft (4,392 m) 
above sea level. Lowest—sea level along the coast. 

Coastline: 157 mi (253 km). 

Record high temperature: 118 °F (48 °C) in Grant Coun- 
ty on July 24, 1928, and at Ice Harbor Dam on Aug. 5, 
1961. 

Record low temperature: — 48 °F (—44 °C) at Mazama 
and at Winthrop on Dec. 30, 1968. 

Average July temperature: 66 °F (19 ‘C). 

Average January temperature: 30 °F (— 1 °C). 

Average yearly precipitation: 38 in (97 cm). 


Important dates 







Bruno Heceta and Juan Francisco de la Bodega y Quadra 


of Spain made the first landing by Europeans at Washington. 


State flag 


George Vancouver surveyed the coast of A treaty between the United Stat 
Washington and Puget Sound. 





State seal 
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The state capitol, called the Legislative Building, is in 
Olympia. Olympia has been the state capital since Wash- 
ington became a state in 1889. 
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Washington's boundary at the 4 


Cs 
A British-Canadian fur-trading post was 
established near present-day Spokane. 


{ State bird 
Willow goldfinch 





Economy 
Chief products 
Agriculture: timber, beef cattle, 
milk, apples, wheat, flower bulbs. 
Manufacturing: transportation 
equipment, computer and elec- 
tronic products, food products, 
paper products, wood products. 


Government 

State government 

Governor. 4-year term 

State senators: 49; 4-year terms 


State representatives: 98; 2-year terms 
Counties: 39 


Federal government 


United States senators: 2 
United States representatives: 9 
Electoral votes: 11 


The Northern Pacific Railroad linked 
Washington and the East. 





Washington became the 
42nd state on November 11. 
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State flower 
Coast rhododendron 


State tree 
Western hemlock 





Year Population | 
2000 5,894,121 
1990 4,866,692 © 
1980 94,132,204 
1970 3,413,244 
1960 2,853,214 
1950 2,378,963 





1880 75,116 
1870 23,955 
1860 11,594 
CT Steet at | 1850 1,201 
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 
So urce 2 U.S Census Bureau. —= 
Gross state product Services 77% 


Value of goods and services pro- 
duced in 1998: $192,862,000,000. 
Services include community, 
business, and personal services; 
finance; government; trade; and 
transportation, communication, 
and utilities. /ndustry includes 
construction, manufacturing, and 
mining. Agriculture includes agri- 
culture, fishing, and forestry. 





Agriculture 3% 


Source, U.S. Bureau of Economic Analysis. 


Sources of information 


For information about tourism, write to: Office of Trade and Eco- 
nomic Development, Tourism, P.O. Box 42500, Olympia, WA 
98504-2500. The Web site at www.tourism.wa.gov also provides 
information. 

For information on the economy, write to: Office of Trade and 
Economic Development, Business Development, P.O. Box 42500, 
Olympia, WA 98504-2500. 

The state's official Web site at access.wa.gov also provides a gate- 
way to much information on Washington's economy, govern- 
ment, and history. 


Grand Coulee Dam 
was completed. 






Mount St. Helens volcano erupted, causing 57 deaths 
and enormous damage in southwestern Washington. 
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Population. The 2000 United States census reported 
that Washington had 5,894,121 people. The state's popu- 
lation had increased 21 percent over the 1990 census 
figure, 4,866,692. According to the 2000 census, Wash- 
ington ranks 15th in population among the 50 states. 

Approximately 83 percent of the people of Washing- 
ton live in metropolitan areas (see Metropolitan area). 
About two-fifths of Washington's people live in the Seat- 
tle metropolitan area in the western part of the state. 
Washington has nine metropolitan areas located entire- 
ly or partly within the state. For the names and popula- 
tions of these areas, see the /ndexto the political map of 
Washington. 

Most of the larger Washington cities are in the west- 
ern part of the state along Puget Sound. Seattle, the 
state's largest city, is in this region. It serves as an impor- 
tant shipping and manufacturing center. Tacoma, an in- 
dustrial and port city, is about 28 miles (45 kilometers) 
south of Seattle. Vancouver, which is part of the Portland 
(Oregon)-Vancouver metropolitan area, is one of the 
fastest-growing cities in the United States. 

Most of the cities in eastern Washington developed 
as centers for farm trade, lumbering, or mining. 
Spokane, the largest eastern city, is an important rail- 
road, manufacturing, grain, and financial center. The 
“Tri-Cities” of Richland, Pasco, and Kennewick in south- 
central Washington grew in size and importance after 
World War II (1939-1945). During the war, the Hanford 
nuclear energy center was established nearby. 

More than 7 percent of the state's residents are of His- 
panic origin. Asian Americans account for over 5 per- 
cent of the population. African Americans account for 
about 3 percent. The largest population groups in 
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An Indian worker shovels herring into a loading net in Belling- 

ham. More than 90,000 American Indians live in Washington 


Many of them live on the state’s 27 reservations. 





People 
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WORLD BOOK map; based on U.S. Census Bureau data. 


Washington, in order of size, include people of German, 
English, Irish, Norwegian, French, Swedish, American 
Indian, Scottish, and Dutch descent. Washington has 
more than 90,000 American Indians. Many of them live 
on the state's 27 reservations. 

Schools. The first school in Washington opened at 
Old Fort Vancouver in 1832. It was established for the 
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Pacific Science Center 
The Pacific Science Center, in Seattle, features exhibits of 
modern science. These children are experimenting with one of 
the center's many scientific demonstrations. 








children of employees of the Hudson's Bay Company, a 
British trading firm. In the 1830's, missionaries began 
teaching Indians in eastern Washington near present- 
day Spokane and Walla Walla. These early teachers in- 
cluded Marcus Whitman and his wife, Narcissa, and 
Cushing Eells, Henry Spalding, and Elkanah Walker. In 
1859, Whitman College, Washington's first institution of 
higher learning, was founded in Walla Walla. A state- 
wide public school system began in 1895. A law passed 
that year provided state financial support for Washing- 
ton’s schools. 

An elected state superintendent of public instruction 
and a State Board of Education supervise Washington’s 
public school system. Children ages 8 through 15 must 
attend school. For the number of students and teachers 
in Washington, see Education (table). 

Libraries. Washington's oldest library, the State Li- 
brary in Olympia, began in 1853 as the Territorial Li- 
brary. Today, in addition to public libraries in many 
cities, county and regional library systems also exist. The 
State Library serves state government as well as public 
libraries and citizens. The Seattle Public Library has col- 
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lections on the Pacific Northwest and Seattle's history. 
Many Washington colleges and universities also include 
outstanding libraries. The University of Washington li- 
braries have major collections on Pacific Northwest his- 
tory, the lumber industry, architecture, and other topics. 

Museums. The Thomas Burke Memorial Washington 
State Museum on the campus of the University of Wash- 
ington features exhibits on natural history and Indians of 
Washington state. Museums with relics of Washington 
history include the Cheney Cowles Museum in 
Spokane, the Washington State Historical Society in 
Tacoma, the Museum of History and Industry in Seattle, 
and the State Capital Museum in Olympia. 

The Seattle Art Museum has a fine collection of Asian 
art and works by artists of the Pacific Northwest. The 
Charles and Emma Frye Art Museum in Seattle displays 
European and American paintings. The Maryhill Muse- 
um of Art in Goldendale has an excellent collection of 
items of European royalty. The Pacific Science Center in 
Seattle has exhibits of modern science. The Museum of 
Flight in Seattle has an outstanding collection of items 
dealing with aviation history. 


Universities and colleges 


This table lists the universities and colleges in Washington 
that grant bachelor's or advanced degrees and are accredited 
by the Northwest Association of Schools and Colleges. 





Name Mailing address 
Antioch University Seattle Seattle 
Argosy University Seattle 
Bastyr University Kenmore 
Central Washington 

University Ellensburg 
City University Bellevue 
Cornish College of the Arts Seattle 
Eastern Washington 

University Cheney 
Evergreen State College Olympia 
Gonzaga University Spokane 
Henry Cogswell College Everett 
Heritage College vid enish 
Northwest College Kirkland 
Pacific Lutheran University Tacoma 
Puget Sound, University of Tacoma 
St Martin's College Lacey 
Seattle Pacific University Seattle 
Seattle University Seattle 
Trinity Lutheran College Issaquah 


Walla Walla College’ 
Washington-Seattle, 


College Place 


University of Seattle 
Washington State University Pullman 
Western Washington 

University Bellingham 
Whitman College Walla Walla 
Whitworth College Spokane 


Washington State University is located in Pullman. Bryan Hall, 
shown here, houses the university's philosophy department and 
is the center of a program for international students. 
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Portland (Ore.} Brush Prairiet ...2,384..} 7 
Vancouver ....... 1,918,009 Bryant ces eon F 3 
(1,572,771 in Ore.; Buckley .......... 4,145..K 3 
345,238 in Wash.) Bucoda ............ 6280 Gay, 
Vakimal ....... 6, beer... 222,581 Bileiiacn cc reeks ~ eek H 11 
Burbankt ........ 3,303... 13 
; Burien! =. sede. Sst. 2 
Counties SUUUSY soapingcocs cites dear [1 
mdame. .fe.aees 16,428 ..G 14 Burlington ....... Gyo) C8 
IANSOUR oc: Gens 2055p eG BUtONG et. kinesin exes es: | 82 
Benton ........ 142,475 ..1 12 GCamaS>..- neces 12,534.) 7 
Chelan? «. time: 66,616 ..E 10 Carbonado ........ 621..K 3 
Clallam ......... 64,525..D 6 Carlsborgt ........ 855..D 6 
Glagk .....:. 3: 345,238...) 8 GagltOn oo. ee. cies neces ee D1 
Columbia ........ 4,064 ..H_ 15 Carnation ........ 1,893..— 8 
Cowlitz.........: 92,948..1 7 Gannolls:.2R....2c2-0.. 00. 0 Je 
Douglas ........ 32,603 ..— 12 MBATSONPEM 6s cocence poo Js 
ROW: ces. 8 7,260 ..D 14 Cashmere ........ 2,965 ..F 11 
Franklin......... 49,347 «A 13 Castle Rock ...... 2,130... 7 
Garfield ........2 2397). -H 15 Cathlamet® ........ 565) 106 
Grant meen... ee 74,698 ..F 12 Centervillet ....... 120...) 10 
Grays Harbor ...67,194..F 5 Central Parkt ....2,558..G 5 
lett een eee FAlpsstihes 12) 2 Centralia ........ 14,742..H 7 
Jefferson ........ 25,958..E 6 Chattaroy cee > ener « E 16 
Lt ee 1,737,034.E 9 Chehalis® ........ OST ene 
KHSMD .-...<-..: 231,969..E 7 Chehalis 
KGittitaS! «cs eee 33,362 ..G 11 Indian 
Klickitat ......... 19,161 ..1 10 Reservation ..... 691..G 6 
EWS ecco a ec: 68,600..H 8 Chelan:..cccencs<s 3,522 ..£ 11 
Cincoliiney.-.... +6 10,184 ..F 14 Chelan Falls:......... 7%. E11 
Paso... ...-5 49,405..F 6 Grimey ......505: 8,832 ..F 15 
Okanogan ...... 39,564 ..C 12 RETESAUY feo i sisicn cnie'g cies B13 
Pacificare... 984 ..H 6 Chewelah ........ 2,186 ..D 15 
Pend Oreille ....11,732 ..C 16 GINMAGUIN vcocteiese «oe er G 1 
Pierc@eewtn....... 0,820..G 8 Chinookt .......... 457..H 5 
San Juan ........ 14,077..D 7 Clallam Bay .............. DS 
bol ea 102,979 ..D 9 Clarkston ........ 7,337 ..H_ 16 
Skamania ........ 9872.1 8 GUE Sen nde code ee Es1> 
Snohomish ....606,024..D 9 Cle Elum ......... 1,755 ..F 10 
Spokane ....... 417,939 ..F 15 Clearlake creer sc iccc cat C 8 
Stevens ......... 40,066 ..D 15 Clearwater .............. [je & 
Thurston ...... 207/355e, Gna? @lintont ea.0.-+--4 868..G 2 
Wahkiakum ...... 3,824 ..H 6 Cp emer ni ite 28s C 8 
Walla Walla ..... 55,180 ..1 14 Clyde Hill ........ 2,890 ..H 3 
Whatcom ...... 166,814..C 9 olfax® ........... 844 ..G 16 
Whitman ........ 40,740 ..G 16 College Place ....7,818..1 14 
Yakima ........ 222,581 ..H 10 Golton’.....03.-00:- 386 ..H 16 
Cohen le 
iti Heights ............... [7 
Cities and towns Colvilfe® ......... 4,988 ..C 15 
Aberdeen....... 16461..G 5 Colville Indian 
ACMEOT i ccc cnt. 63..C 8 Reservation ...7,582 ..D 13 
OY ee snes cat? D15 Conconully ........ m>..C 12 
AGDaN cose Mes coaneres H 7 Concrete .......... 790 ..C 9 
Ahtanumt ..4,181 ..H 10 Connell .......... 2,956 ..H 13 
Airway Heights ..4,500..E 15 COnWay Tie cane cee nc ats PE 2 
Albion ..<24.-....! 6 G 16 Cook eS. J 9 
Alderwood, see Copalis Beacht ....489..G 5 
Marietta |-Alderwood] con 
Alderwood HOSSINGlstereeeeeeee . G 5 
Manort ...... 1Sja29e.n 3 Cosmopolis ...... Mase..G 5 
AIGOOA 5 i si cis ens 2,460.) 3 Coulee City ........ 600 ..F 13 
AIGS preter cen: C 8 Coulee Dam ..... 1,044 ..E 13 
AMY Ne ee oe Country 
Alitiivtat... .<..<<cc. 0: s{oys fe 1s Homest ....... S205re 15 
Altoona............ Baa ees ft 6 Coupeville® ...... W72serk 1 
Amanda Park ............ F 5 Covington ...... 13,783) 3 
AMDOYT ase. vz 2085...) *7 COWICIE): . «freers scans H 10 
Anacortes ...... 1557 G wes Creston ............ 72872 dé UC) 
Analonemoc..senee....- t 16 Cumberland ............. Pee 
Anderson Island ........ Ka 1 ELEY eeopooodcus doteee B 14 
Ape Rote. eee Fa tl SIBICR, co ecco tne 212 ..D 16 
TOG cess cealnc esas Gals Gustenmt cassis ces... 299.B 7 
Atdenvol tive. .c ccc does: E11 Dalk@naa. eur «2.6. D 16 
Avil e Mee nee ee? Dallesportt ...... 1,185.) 9 
Arlington ....... Wi ZS cE 3 Baritille Heep tieet ose 0s B 14 
ASHIGGGY <2. ..00. 267..G 8 Darrington ....... 1136.0! 9 
ASOUDS ......-46. 1,095 ..H 16 Davenport® ...... 1,730 ..E 14 
Auburn ......... 40,314.) 3 Dayton® «35.600 Z652°..1 15 
Ault Field*t ...... 2,064 ..D 7 Decatut>2oenc.. 2 were C7 
IY CP anwcagas Meacceos ill H 14 Deer Harbor ............ (Sz 
Bainbridge Deer Park ........ aon. .£ 15 
Island ........ 20,308 ..H 2 Demingt .......... Zz1GC 8S 
Baringt ....... ..,233..£ 9 Des Moines .....29,267..J 2 
Battle Ground. ..9,296..J 7 Diamond ................ G 15 
Bay Centert ....... 174..H 5 Disautél «...... amas. « D 13 
Beacon Hill .............. fF Dishmant....... 10,031 ..E 16 
Beaux Arts DIxtG) oc. c..2 5mm 220.1 14 
Village sad) Dockton!.. ..... scotia: | 2 
Beaver . Reece!) Doty ss saccccscete eee H 6 
Belfair. ........ A oes | Dungeness ........2.-... D 6 
Bellevue Rae 109,569... 3 Oulbont@ een 2A52e Kel 
Bellingham® ....67,171..C 8 Duvallics.-e. nee 4,616..E£ 8 
Belmont .................G 16 East Farms, see 
ae. Me ee ea Otis Orchards 
Benton City . 2624 * giz |-East Farms] 
Beverly «as. beechasale East Olympia ............ Gay 
Bickletont . seed) a East Port 
Big Laket lisse £33 Orchard*t ..... S6)..F 7 
Bin en...... Ore eS East Renton 
Birch Bayt 4961.B 7 Highlands*t ..13.264..E 9 
Black Diamond ..3,970..) 3 East 
Blaine... ...... 3,770 ..B 7 Wenatchee ....5,757 ..F 11 


East Wenatchee 


Bench*t ...... 13,658 . .F 
Eastgatet .......¢ 4,558 . J 
Fastonit |... atRyone 
Eastsound ..........:..-/ C 
Eatonville ........ 2,012 ..G 
Edgewood’ .....: 9,089 . | 
Edisont ............ 33 Gc 
Edmonds ....... 39,515 ..H 
Edwall. ....ss.seseeeeen F 
EIDEt) 2.202406 eeeee 21..G 
Elbérton ..... nee G 
Electric City ........ 922 ..E 
Elke... See en ee D 
Ellensburg® ..... 15,414 ..G 
Ellisforde ............0005 Cc 
Elma. ease ae 3,049 ..G 
Elmer City ......... 267 -.E 
Eltopia Re snccuone H 
Endicott............ 621 ..G 
Ential ......6000s0men 957 ..E 
Enumclaw ...... 11,116 ..F 
Ephratac .... 2h. 6,808 . .F 
Esperance*t ..... 3,503 ..D 
Ethel): <<... Serene H 
EVANS... ssc. sake Cc 
Everett?......... 91,488 ..E 
Everson .......... 2,035 ..B 

WAND (a Ooh 00a c eee G 
Fairchild AFBt ...4,357 ..E 
Fairfield............ 494 ..F 
Fairmont ................ G 
Fairwood‘t ...... 6,764 . .F 
Fall\Cityt ..... me 1,638 ..F 
baemingion Re cic 153...G 
Federal Way ....83,259 . .) 
Ferndale ......... 8,758 ..C 
Fite ee eee 4,784 ..) 
Fircrest .......... 5,868 . .] 
Fisher 222. coc. eee J 
Forgh eee cer eee E 


Fords Prairiet ....1,961 . 


ForkSinihi. Men 3,120 ..E 
Fort Lewis*t ....19,089..G 
Four Lakes .............. F 
Fox Islandt....... 2,803 . J 
Frances eee ese H 
Freelandt ........ 1,313 ..G 
Freeman ...........-...- F 
Friday Harbor® ..1,989 ..C 
Galvin. ..2:... Sheen. coe G 
Gardiner ................ F 
Garfield ............ 641 ..G 
Garrettt .......... 1,022 ..1 
George ....9..4-:% 528 ..G 
Giffordia 0 ead D 
Gig Harbor....... 6,465 . .] 
Glaciert ............ 90 ..B 
Glenoma ................ H 
Gold Bar ......... 2,014 ..E 
Goldendale® ..... 3,760 
GOMSt oo ices ore. RRP 
Grahamt ......... 8,739 
Grand Coulee...... 897 
Grandview ....... 8,377 . 
Granger Re. partners 2,530 . 
Granite Falls ..... 2,347 . 
Grapeview ...........04. 
Graylandt........ 1,002 


Greenbank .............. 


Grisdale ................. 
GUEMES? «sot nmr 
Hamilton........... 309. 
Hansvile Pee Anccond 
AMPED os iec's sacs cs aoe 
Harrah ............< (2 
Harrington......... 426 
Hartline ............ 134. 
Hatton? .c.c.ce cs cere 98 . 
Hay wrexe siaiesa,oavele eves PCT 
HeISSOMN) 65 ase o.oo 


Highland, see 
est Clarkston- 


Highland 
Hockinsont ...... 5,136 ..J 
Hoh Indian 

Reservation ..... 102 ..E 
Holly... ...... Suen F 
Hoodsport.... 0... .5.-: F 
Hoquiam ......... 9,097 ..G 
Humptulipst ....... 216 ..F 
Hunters: ..... .0.....eenee D 
Hunts Point ........ 443 ..H 
Husum: .... eee J 
Miyak:........ doeeeeeee eee F 
IlWaGos... ee. Eee: 950 ..H 
Incheliumt ........ 389 ..D 
INdE@X 2c occa ee Sze 
Indianolat ....... 3,026 ..H 
(ONE... eer ee 479 ..C 
trondale, see 

Port Hadlock 

|-lrondale] 
Issaquah ........ 1,212] 
Johnson ................. H 
OVEC: ....... Gps eee ae D 
Kahlotus ........... 214 ...H 
Kalama........... 1,783 ..| 
Kalispel Indian 

Reservation ..... 206 ..D 
Kapowsin................ G 
Keller... ce. oe ee 8) 
Kelso® .......... 113,895 . J 
Kenmore ....... 18,678 ..H 
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Kennewick...... 54,693 ..1 
KOnht. fccae wets: 79,524 . J 
Kettle Falls ....... p52 7a 
OVO reece ccenee ss H 
Kingsgate’t ..... N2e222 ..E 
Kingstont ........ 1,611 ..H 
Kidnale: . 2c nace ne : 
Kirkland ........ 45,054 ..H 
Kittitas ........... 1,105 ..G 
Klickitatt ........... 417 J 
Klipsan Beach ........... H 
RRUp Dios... coca 60 . F 
La Center ........ 1,654 .J 
RCOY i ev ccinenat 31,226 ..K 
{a Conner ......... 761 ..E 
fa Crosse .......... 380 ..G 
Lake Forest 

Panik oo .i.c eee 13,142 ..E 
Lake Stevens..... 6,361 ..G 
Lakebay ............0008; J 
Lakeland 

North*t ....... 15,085 
Lakeland 

South*t+ ...... 11,436. 
Lakeviewt ......... 797 
Lakewood ............... 
Lakewoodt ..... 58,211. 
Lamont ............ 106. 
Fangley .....-..<<8 Doo 
APLUSMies «css. cee ct 
Vataline cere «stewie 151 
Lawrence ..........006.- 
Leavenworth ..... 2,074 .. 

ebamt ............ 176. 

Lester 
Liberty ...............05. 


tilliwadpt.-----.:-- <5 6. 
LINGGIN o..c ses Benwoc a: 
SING. g osicssec ceed 582. 
Little Falls ..............- 
Littlerock ................ 
Long Beach ...... 1,283 .. 
Long Lake 9%. .... 0500 
Longbranch ............. 
EONGMUIC. oo ccc aussware: 
Longview ....... 34,660 .. 
LOOMIS) 63525. devescearesd Cc 
Loon Lake ............... D 
Lowden ...............-- J 

Lower Elwha 

Indian 

Reservation ..... 260 ..D 
Lummi tsland............ Cc 
Lummi Indian 

Reservation ...4,193 ..C 
By] Gitte. Siea ene 530 . J 
EVATIAN opens excieeoe 409 ..C 
lynden........... 9,020 ..B 
Lynnwood ...... 33,847 ..H 
Mabton .......... 1,891 .. 
Machiast ........ 1,015 ..G 
Makah Indian 

Reservation ...1,356 ..D 
Malaga ...............>+. F 
Malden ....-....... 215 . .F 
Malone ...........02.0008 G 
Malott®. fara Serna D 
Manchestert .... . 4,958 ..| 
Mansfield .......... 319 ..E 
MANSON Seereneeee teen E 
Maple Fallst ....... 277 ..B 
Maple Valleyt ..14,209 . J 
Marblemountt ....251 ..C 
Marcus ............ 117...C 
Marietta |-Alder- 

woodlt ........ 3,594 ..C 
Martha Lake*t ..12,633 ..D 
Marysville ...... 25,315 ..F 
Matlock... assasceereee F 
Mattawa ......... 2,609 ..G 
Mazama ............0.065 C 
McChord AFBt ..4,096 ..G 
McCleary ........ 1,454 ..G 
McKenna ..............-. G 
MeMurray ........:-meee: E 

Cag coseccccccsces seem E 
Medical Lake ....3,758 . .F 
Medina .......... 3,011 ..t 
Melbourne .............. G 
Menloceen.cs namie H 
Mercer Island . .22,036 ..I 
Mesa ............-. 425...H 
Metaline ........... 162 ..C 
Metaline Falls ..... 223 ..B 
Methow ..............4.. D 
MiGgAarccsacer eet F 
Milanienicscnnccn emcee E 
Mill Creek ...... 11,525 ...G 
Millwood ........ 1,649 . .E 
Milton ............ 5,795 . J 
Minefallccs nese eee H 
Minnehahat ..... 7,689 . J 
Moclipst .......... 615 .F 
Moahlege cc csno.scucene F 
MIOISOM «0.002000 0cle ee B 
MOonitom 66... sccccs eee ed F 
Monroe......... 13,795 ..E 
Montesano°® ..... 3,312 ..G 
Morton .......... | odal 
Moses Lake ..... 14,953 ..G 
Moses Lake 

North*t ........ 4,232 ..G 
Mossyrock ........ 486 ..H 
Mount 

Vernon? ..... 26,232 ..D 
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Mountlake 

Terrace ...... 20,362 ..H 
Moxee City ........ 021). GLa 
Muckleshoot 

Indian 

Reservation ...3,597..) 3 
Mukilteo ........ 18,019..G 2 
Naches ............ 3). HIG 
Nahcotta................. H 5 
Napavine ........ 1,361..H 7 
Nasellet ........... BW odnl 3 
Navy Yard Cityt ..2,638..1 1 
Neah Bayt ......... 794... 4 
Neiltont ........... 345), Ga 
Nespelem ......... 2121S 
Newcastle ........ Ualsye. dl 8} 
Newhalem............... Cc 9 
Newman Lake ........... E 16 
Newport? ........ 1,921 ...D 16 
Newport Hills*........... i 8 
Nine Mile Falls .......... Eeetsy 
Nisqually Indian 

Reservation ..... 588 . .K 
Nooksack .......... 851 ..B 
Nordland ..............-. F 
Normandy Park . .6,392 ..! 
North Bend ...... 4,746 ..F 
North 

Bonneville ...... 593 ..J 
North Cove .............. G 
North 

Marysville*t ..21,161 ..D 
Northport.......... 336..B 1 
Oak Harbor ..... 19,795 ..£ 
Oakesdale ......... 420..G 1 
Oakville ............ 675..G 
Ocean Parkt ..... 1,459 ..H 
Ocean Shores ...3,836..G 
Odessa ............ hy) dF 1 
Okanogan® ...... 2,484 ..0 1 
Ollalla .o.0c..00c0s eee I 
Old nas. eccenscs commer c 
Olympia® ....... 42,514 ..G 
Omak oe 9,721..01 
Onalaska .............0.. 
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Orchardst ...... 17,852 . .J 
OSieNt .4.<.0+. eee C1 
Orondo...............065 E 1 
Oroville .......... 1,653 ..B 1 
Orting «...<:.. meee 3,760 ..K 
OSOR,. ocean 46..0 
Ostrander ............... { 
Othello ........... 5,847 ..G 1 
Otis Orchards 

{-East Farms!]t ..6,318 ..£ 1 
Outlook ................. H 1 
Oysterville .............. H 
Ozette Indian 

Reservation........... D 
Pacilic.....52. 6.0.6 Sp ovet od, 
Pacific Beach ............ F 
Packwood ............... H 
Palouse .......... 1,011..G 1 
Parke? ....:. 0%. aeceeene H1 
Parklandt....... 24,053 ..K 
Parkwood*t ...... rales ode 
Pasco® ........:. 2,066.1 13 
Pateros ............ 643 ...D 12 
Paterson... jocee essere i] iP 
PevEW icc. c. soe 657..H 6 
Peshastin ................ F 10 
Plymouth .22.005.....0eem (12 
Point Roberts ............ B 7 
Pomeroy®........ WAS Poecelal 15} 
Port Angeles® ..18,397..D 6 
Port Angeles 

East*T.......... 3,053..D 6 
Port Blakely ............. (ieee 
Port Gamble ............. G 1 
Port Gamble 

Indian 

Reservation ..... 699..G 2 
Port Hadlock 

(-Irondale]+ ....3,476..G 1 
PortLudlowt ....1,968..G 1 
Port Madison 

Indian 

Reservation ...6,536..H 2 
Port Orchard? ...7,693..) 1 
Port 

Townsend® ...8,334..F 1 
PormaQel.. sneer cere iis | gz 
Portenore bo *. eee «eee G 6 
Potlatch... on «case F 6 
Poulsbo .......... 6,813..H 1 
Prescott ........... 314.1 14 
Preston .................. ta) 
Proebstel ................ J) @ 
Prosser? ......... 4,838 ..1 12 
Pullman ......... 24,675 ..G 16 
Puyallup ........ 35011 FL, Z 
Puyallup Indian 

eservation ..41,335..F 8 
QUES oii s.cc decisis Aes es E: E> 
Quilcenet ......... 591..H 1 
Quileute 

Indian 

Reservation ..... 37) Ed 
Quinault®........33e..20 F 5 
Quinault 

Indian 

Reservation ...1,370..F 4 
Quificy 2.3.6. .: 5,044 ..F 12 
Rainier ........... Vd492Ga7 
Ralston .. Re icc cc ces G14 


Randle... Heiteyis's vis). « s/se H 8 Sedro-Woolley ..8,658..C 8 Startupt ........... 817). .Es 9 Tracyton*t ....... 3,267 bee, Wauria®.:). 98 anes. 
Ravensdalet ....... 816..F 8 CKigtm mecca ceve sc cae: D 5 SUER etnies css rreees D 10 Trentwoodt ..... 4,388 ..E 16 Waverly: cicero: 121 
Raymond ........ ional 3 SO Mmeihe ess tis ssios.: 6,310..H 11 Stellacoom....... 6,049..K 1 Trout Laket........ A94..1 9 Wellpinit cows «.. ess. 
Reardan ........... 608 ..E 15 SaliilS cogecsss sens gee F 8 SICDIGEN ee, ose coc seeet G 16 Tukwila ......... 1 7Al8i) eles Wenatchee® ... 27,856 
Redmond ....... 45,256..H 3 Cquimere......! 4,334..D 7 Stevenson® ...... 1,200.j 8 Tulalip Indian West Clarkston- 
Redondo ................ Vz Shaw Island ............. G7 Strationd@. ..-.-2-s08e- Rats Reservation ...9,246..F 3 Highland’+ ....4,707 . 
Renton .......... 50,052... 3 Shelton® ......... 8,442..F 7 Sudden Uti hi Papas eosoecen acs a ES West Pasco*t ....4,629. 
HenuONeD .......... s5a™.C 13 itl, ©. CARE sec ime G1 Valley* ........ 4,165..C 7 Tumwater ...... 12,698..K 1 West Richland ...8,385 . 
RICCM es oc ceaes cr ace D114 Shoalwater Indian Sultan/Peeren.....- 3,344..—£ 9 EUDEEE » ste sx cen se 938 ..D 11 West 

Richland ........ 38,708 ..t 13 Reservation .....| 69..G 5 SUM@S <..96. sce: 960..B 8 Ty lO ies. eco. eens eee F 15 Wenatchee‘t ..1,681 . 
Ridgefield........ 2,147.J 7 Shoreline ....... 53,025 ..H 3 Sumner .......... 8,504 .j 3 Underwood ............. } 9 Westport ........ 2,137 
Ritzville® ......... 1,736 ..G 14 Shorewood, see Sunnyside ...... 13,905 ..H 11 Wnions rare iioen ae F 7 Wheeler ...............- 
Riverside .......... 348 ..C 12 White Center Sunnyslope*t ....2,521 ..F 11 Union Gap ....... GAN de] UL White Center- 

ODER ET. calc cle cnicis eletmee's D 9 Shorewood Suguamisht ..... 3,510..H 2 Uniontown......... 345 ..H 16 Shore- 

Roche Harbor ...........- C7 Sif OMe oo ese cee iee ss |) 7: Swinomish Universi wood*t ....... 20,975 
Rochestert ...... 1,829..G 6 SilVanaitien c.sesc0 vee Sends 7 Indian Place™. 5: 2995357) 2 White 

Rock Island ........ 863 ..F 11 Silver Creek ............. H 7 Reservation ...2,664..—£ 2 Whibalitensecetos ne ese Ga? Salmon........ 2,193 .. 
Rockford .......... 413. 16 Silverdalet ..... 15,816..H 1 Tacoma® ...... 193,556 ..F 8 OS ianasonnonncammanotere: D 16 White Swant ....3,033. 
Rockportt ......... 102..C 9 Silvertone: ... Sees... oles) Taholaht .......... 8240) :Eua5 Uisslady evra Fame? ELL ee 
Rocky Point ............. 1 1 Skamania............00-- ) 8 Wahuya tcecces nce sonal Fee, Vaden it cccce occas 590..H 7 Wickersham ........... 
Ronaldt............ 265 ..F 10 Skamokawa ............. 1 6 Tanglewilde- MAUEP sen cercsnssecienes D 15 Wilbulee..... 48... 914 .. 
Rooseveltt .......... Zo Skokomish Indian Thompson VANPVIOTA, «nics dsss ones: F 16 WHeyERy 3.2 .cascc.c0s 
Rosalia ............. 648..F 16 Reservation ..... 730 ace’t ........ 5,670..G 6 Vancouver® ...143,560..) 7 Wilkeson .......... 395 
eG. oi cice soso Cre Skykomish......... 214.6 9 SMOG cosch cs aaa 826 ..F 16 Vaniaget.........+. 70..G 11 Willa ccc ce cases 
EOE) oe. --22 5 20----. H 5 Snohomish ...... 8,494..G 3 MET NO eens seus: 1447.G 7 Vai Zand .. 000s cecss es Gres Wilson 

ROSIN .:..-.656-- 1,017 ..F 10 Snoqualmie ...... MGS). 9 Terrace Vashont ........ 1G 237. ee Greek tacssenanee 227 
A eee 260..K 2 Soap Lake........ 1,733 ..F 12 Heights*t ...... 6,447 ..H 11 RUMI So cet ae ote J o1 Winchester ............. 
Royal City ........ 1823'..G Ve South Bend® ..... 1,807... 5 Thompson Veradalet ....... 9387 ..£ 16 Winlock .......... 1,166 
ce A ooo C 16 South Cle Elum ....457...G 10 Place, see MerlOth ccc snsee ves 170..D 9 WICK ss cvs ccwsrcsy ae 
PRT oon go pecs Sane aEeeee G 13 south Colby ............. 1 2 Tanglewilde- Wahkiacus .............. J 10 Winthrop .......... 349 
ISIOM),...... sicisieies BScc\ 2 South Prairie ...... 382..K 3 Thompson Place Waitsburg ....... 1,212.1 14 WVIIMON wicca sacs ces 
Ryderwood.............. H 7 South THOMNION 2.5. cccceees wean G 16 WAGON) 05. cc cecccsecce: Cc 7 Wishramt ......... 324 . 
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Tacoma, Washington's third largest city, rises behind shipyards on Puget Sound. Washington 
ranks as a leading shipbuilding center. Seattle and Bremerton also have major shipyards. 


Washington 


es 


James P, Rowan 


56 Washington 


Washington is a paradise for people who enjoy the 
outdoors. Its richly diverse environment offers a wide 
variety of warm- and cold-weather activities, including 
camping, fishing, boating, and hunting. Every winter and 
spring, skiers flock to the slopes of Mount Spokane and 
areas in the Cascade Range such as Crystal Mountain, 
Mission Ridge, Mount Baker, Mount Rainier, Snoqual- 
mie Pass, Stevens Pass, and White Pass. In summer, rug- 


Visitor's guide 


ged mountains and wilderness areas attract hikers and 
mountain climbers. 

Washington’s many annual events include Indian fes- 
tivals, flower exhibitions, sports competitions, and re- 
gional fairs. Perhaps the outstanding annual event is 
Seafair, held in Seattle from mid-July through early Au- 
gust. This show features parades, water carnivals, and 
hydroplane races on Lake Washington. 





Hydroplane race at the Seattle Seafair 


Places to visit 


Owen Blauman, Seattle Seafair 


Following are brief descriptions of some of Washington's 
many interesting places to visit: 


Grand Coulee Dam, 92 miles (148 kilometers) west of Spokane, 
is the largest concrete dam in the United States (see Grand 
Coulee Dam). 


Lewis and Clark Interpretive Center, near Ilwaco, features 
maps and paintings illustrating the Lewis and Clark expedition 
between Missouri and the Pacific Coast. 


Maryhiii Museum, near Goldendale, is an art museum in an 
elaborate mansion built in 1926 by multimillionaire Samuel 
Hill. The gray stone structure stands on a high bluff overlook- 
ing the scenic Columbia River Gorge. 


Mount St. Helens National Volcanic Monument consists of 
110,000 acres (44,500 hectares) of land set aside by the Forest 
Service. The monument includes Mount St. Helens and 
nearby areas that were damaged by the effects of the volca- 
nos eruptions. There also is a visitors center. 


Point Defiance Park, in Tacoma, has a 200, an aquarium, an 
Oriental garden, and replicas of an old fort and a logging 
camp. 


Seattle Center includes the Pacific Science Center from Cen- 
tury 21, a world’s fair held in 1962. The Space Needle, a tower 
605 feet (184 meters) high, is in the area. It has an observation 
deck. A monorail links the center and downtown Seattle. 


National parks and forests. Washington has three national 
parks—Mount Rainier, North Cascades, and Olympic. These 
parks include some of the country's most scenic areas. Part of 
Klondike Gold Rush National Historical Park is in Washington. 


The other part is in Alaska. Washington has eight national for- 
ests. Six of them lie entirely within the state. They are Oka- 
nogan, Gifford Pinchot, Mount Baker-Snoqualmie, Wenat- 
chee, Olympic, and Colville. Kaniksu National Forest is shared 
by Washington, Idaho, and Montana. Umatilla National Forest, 
in the Blue Mountains, lies in both Washington and Oregon. 
Several areas in Washington’s national forests are set aside as 
national wilderness areas, to be preserved in their natural 
condition. For the area and chief features of each national 
park, see National Park System. See also the separate articles 
on the national parks. 


National historic sites. Whitman Mission National Historic 
Site marks the spot of the Indian mission founded by Marcus 
Whitman and his wife in 1836. It was also the scene of the In- 
dian massacre of 1847 in which the Whitmans and others lost 
their lives. The place became a national monument in 1936, 
and a historic site in 1963. See Whitman Mission National 
Historic Site. Fort Vancouver National Historic Site was the 
western headquarters of the Hudson’s Bay Company from 
1825 to 1849. Established in 1948 as a national monument, the 
area became a national historic site in 1961. Ebey’s Landing 
National Historical Reserve, on Whidbey Island, has forts built 
in the 1890's and 1940s. 


State parks. Washington has over a hundred developed parks 
and historic and geologic sites under the administration of 
the state parks and recreation commission. The park system 
includes several undeveloped tracts. For information on state 
parks, write to Director, Washington State Parks and Recre- 
ation Commission, 7150 Cleanwater Lane, Olympia, WA 98504. 
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Annual events 
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January-May 
International Boat Show in Seattle (January); Northwest Bach 
Festival in Spokane (January); Annual Gray Whale Migration in 
Westport and Ocean Shores (March); Daffodil Festival in Taco- 
ma (March); Tacoma Dome Boat Show in Tacoma (April); Ap- 
ple Blossom Festival in Wenatchee (late April and early May); 
Lilac Festival in Spokane (May); Rhododendron Festival in Port 
Townsend (late May). 


June-August 
Outboard Hydroplane Races in Electric City june); Toppenish 
Indian Pow Wow in Toppenish (July 3-4); Pacific Northwest 
Arts and Crafts Fair in Bellevue (July); King County Fair in 
Enumclaw (july); Omak Stampede and Suicide Race (August). 


September-December 


Ellensburg Rodeo (early September); Western Washington 
State Fair in Puyallup (September); Autumn Leaf Festival in 

Leavenworth (late September and early October); Yule Log 
Festival in Poulsbo (December). 





Cindy McIntyre, West Stock 
Japanese Garden at Point Defiance Park in Tacoma 





Crystal Mountain ski area 


Don Mason, West Stock 
© Steve Solum, Bruce Coleman Ine. 


Ruby Beach at 
Olympic National Park 
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Land regions. Washington has six main land regions: 
(1) the Olympic Mountains, (2) the Coast Range, (3) the 
Puget Sound Lowland, (4) the Cascade Mountains, (5) the 
Columbia Plateau, and (6) the Rocky Mountains. 

The Olympic Mountains region lies in the northwest 
corner of the state. It is bordered by the Strait of Juan de 
Fuca on the north and the Pacific Ocean on the west. 
Most of the region lies within Olympic National Park. 
The rugged snow-capped Olympic Mountains are one 
of the wildest parts of the United States. Some areas of 
these mountains have never been explored. The chief in- 
dustry in the region is logging in the foothills of the 
mountains. 

The Coast Range region covers the southwestern 
corner of Washington and extends southward into Ore- 
gon. The Willapa Hills, which overlook Willapa Bay, are 
the chief land feature of this region in Washington. Log- 
ging and lumber milling are the region's most important 
economic activities. Many people also work in fishing 
and dairying. 

The Puget Sound Lowland region is wedged be- 
tween the Olympic Mountains on the west and the Cas- 
cade Mountains on the east. It extends northward into 
British Columbia and southward into Oregon. The valley 
of the Chehalis River is also part of the region. The val- 
ley extends westward to the Pacific Ocean between the 
Willapa Hills on the south and the Olympic Mountains 
on the north. 

Puget Sound, a huge bay almost completely enclosed 
by land, covers the north-central part of the lowland re- 
gion. The Strait of Juan de Fuca connects Puget Sound 
with the Pacific Ocean. Narrow, twisting branches of the 
sound extend far inland. These branches reach south to 
the cities of Tacoma and Olympia. 

About three-fourths of Washington's people live on 
the lowland plain. The plain has about three-fifths of the 
state's cities, and most of its factories and sawmills. 

The Cascade Mountains region, east of the Puget 
Sound Lowland, separates the western section of the 
state from the eastern section. The Cascade Mountains 
of Washington are part of a long mountain range that 
stretches southward from British Columbia into north- 
ern California. The peaks of several volcanoes rise above 
the main chain of mountains. Most of these volcanoes 
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climate 


are inactive. However, Mount St. Helens in southwest- 
ern Washington erupted violently in 1980. Its elevation 
is 8,364 feet (2,549 meters). 

Mount Rainier, the highest point in the state and one 
of the highest mountains in the United States, is a long- 
quiet volcano. It rises 14,410 feet (4,392 meters). Other 
high peaks include Mount Adams (12,307 feet, or 3,751 
meters); Mount Baker (10,778 feet, or 3,285 meters); and 
Glacier Peak (10,541 feet, or 3,213 meters). All these 
mountains have glaciers and permanent snowfields on 
their upper slopes. Farther down the slopes, and on the 
lower mountains, are magnificent forests. Tall Douglas- 
fir trees grow on the rainy western slopes. Most of the 
forested area lies within national forests. 

The Columbia Plateau covers most of central and 
southeastern Washington. This great basin lies from 500 
to 2,000 feet (150 to 610 meters) or more above sea level, 
and is surrounded by a rim of higher lands. It makes up 
part of the largest lava plateau in the world. The basin 
was formed by lava which flowed out of cracks in the 
earth's crust thousands of years ago. 

Interesting features of the Columbia Plateau are its 
coulees and scablands, especially in the Big Bend re- 
gion. This area lies south and east of a great bend in the 
Columbia River. Coulees are trenchlike dry canyons with 
steep walls. They were formed thousands of years ago, 
when glaciers blocked the Columbia River. Rushing 
streams of river water and melting ice cut new channels 
across the lava plateau. After the glacial period ended, 
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Doug Wilson, Black Star 


Washington apples are famous throughout the United States. 
The state is the nation’s leading producer of apples. Most are 
grown in the irrigated valleys of central Washington. 


the Columbia settled into its present course. The other 
streams dried up, leaving empty canyons. Grand Coulee 
and Moses Coulee are the chief dry canyons. Scablands 
are areas where patches of hard lava rock lie on the sur- 
face of the plateau. 

The Wenatchee, Yakima, Snake, Walla Walla, and 
other irrigated river valleys in the Columbia Plateau re- 
gion contain fertile cropland. Much of the desertlike Co- 
lumbia Basin is good for growing crops when the land 
is irrigated. The Yakima Valley in south-central Washing- 
ton is one of the most productive farm areas in the na- 
tion. Farmers there raise beef and dairy cattle, and grow 
large crops of hops and orchard fruits. 

Another important part of the Columbia Plateau is the 
Palouse country in the southeast. Much of Washington’s 
valuable wheat crop is grown on the gently rolling hills 
of the Palouse. The deep, fertile soils of this region hold 
moisture and permit dry farming. 

The Blue Mountains in the southeastern corner of 
Washington extend into Oregon. They are neither as 
high nor as rugged as the Cascades. Farmers grow 
grains, hay, and other crops in the larger valleys, and 
the slopes serve as summer pastures for livestock. 

The Rocky Mountains cut across the northeastern 
corner of Washington. The branch of the Rockies in 





Washington is also called the Columbia Mountains. 
These mountains consist of several ridges with valleys in 
between. The Columbia River and its branch, the Oka- 
nogan, are the main rivers in the region. Minerals found 
in this area include clay, copper, gold, lead, limestone, 
magnesite, silver, and zinc. 

Coastline. Washington's general coastline measures 
157 miles (253 kilometers). Its tida/ shoreline measures 
3,026 miles (4,870 kilometers). This measurement in- 
cludes the shoreline along the Strait of Juan de Fuca, 
along Puget Sound, and around the islands in Puget 
Sound. These islands include Bainbridge, Camano, Fid- 
algo, Vashon, Whidbey, and the more than 170 islands 
of the San Juan group. Puget Sound has many good pro- 
tected harbors, but other parts of Washington's coast 
have few natural ports. The lack of other ports makes 
Puget Sound's harbors highly valuable. 

Rivers, waterfalls, and lakes. The mighty Columbia 
River, one of the longest rivers in the United States, 
flows through Washington for more than 700 miles 
(1,100 kilometers). It enters the state at the eastern end 
of the border with British Columbia. Then it makes a 
giant southward curve through central Washington. At 
the Washington-Oregon border it makes a sharp turn to 
the west and flows to the Pacific Ocean. The river forms 
most of the boundary between the two states. The Co- 
lumbia drains more than half of Washington. Many 
dams on the Columbia and its tributaries control floods 
and provide water for irrigation and power. The Snake 
River, which flows into the Columbia in south-central 
Washington, is the second longest river in the state. 
Other tributaries of the Columbia River in eastern and 
central Washington include the Colville, Methow, Oka- 
nogan, Pend Oreille, Sanpoil, Spokane, Wenatchee, and 
Yakima rivers. 

Many rivers of western Washington, including the 
Skagit, Skykomish, and Puyallup, flow from the moun- 
tains into Puget Sound. These rivers furnish water for 
many cities, and provide power for industry. Some of 
them contain large numbers of salmon and other kinds 
of fishes that travel upstream to lay their eggs. Logging 
companies use the rivers to float logs to sawmills. Other 
important rivers include the Chehalis, which flows into 
the Pacific Ocean at Grays Harbor, and the Cowlitz, 
which flows into the Columbia River near Longview. 
Parts of many rivers in western Washington are named 
for Indian tribes that dominated those areas during the 
years of white settlement. 

Many of the state's rivers break into falls and rapids in 
mountainous areas. The chief waterfalls include Cas- 
cade, Fairy, Horseshoe, Klickitat, Ladder Creek, Meta- 
line, Nooksack, Palouse, Rainbow, Snoqualmie, Spo- 
kane, and White River. 

A number of lakes were formed around Puget Sound 
when glaciers scooped out the land and water filled the 
hollow places. Some were formed when soil and rock 
pushed by the glaciers dammed river valleys. The larg- 
est and best known of these glacial lakes are Washing- 
ton, Sammamish, and Whatcom. Other freshwater lakes 
include Ozette, Crescent, and Quinault, all on the Olym- 
pic Peninsula west of Puget Sound. The Cascade Moun- 
tains area has many beautiful lakes. The largest is Lake 
Chelan, 51 miles (82 kilometers) long, on the eastern 
slope. Franklin D. Roosevelt Lake, formed by Grand Cou- 


lee Dam, covers 130 square miles (337 square kilome- 
ters) and is the state's largest lake. 

Plant and animal life. Forests cover more than half 
of Washington. In the western part of the state, impor- 
tant softwood trees include the Douglas-fir, Sitka 
spruce, western hemlock, and western redcedar. In the 
eastern section, softwoods include the Douglas-fir, 
lodgepole pine, ponderosa (western yellow) pine, and 
western larch. Common hardwoods include alder, 
aspen, cottonwood, and maple. Many kinds of plants 
grow in Washington because of the great variety of cli- 
mates and elevations. Rare wild flowers bloom in moun- 
tain meadows. Colorful lupine, brown-eyed Susan, and 
goldenrod grow in fields and along roads. Flowering 
plants such as the western rhododendron and the west- 
ern dogwood brighten the forests and hillsides. 

Game animals found in Washington include bears 
and four kinds of deer—elks, Columbian black-tailed 
deer, mule deer, and western white-tailed deer. Wash- 
ington also has many small fur-bearing animals, such as 
beavers, martens, minks, muskrats, and western bob- 
cats. The state's game birds include pheasants, quail, 
ruffed grouse, sage grouse, wild ducks, and wild geese. 

Fishes in Washington's many freshwater rivers and 
lakes include grayling, cutthroat trout, rainbow trout, 
steelhead trout, and whitefish. Huge sturgeon have been 
caught in the Columbia and Snake rivers. Saltwater 
fishes include cod, flounder, halibut, and salmon. Crabs, 
oysters, and several kinds of clams live in the coastal 
waters. 

Climate. Western Washington has a milder climate 
than any other region in the United States that is as far 
north. Westerly winds from the Pacific Ocean help keep 
the summers pleasantly cool and the winters relatively 
warm. Seattle's temperature averages about 66° F. {19° C) 
in July and 41° F. (5° C) in January. 

Eastern Washington has warmer summers and colder 
winters than western Washington. Spokane, near the 
Idaho border, has an average temperature of 70° F. 

(21° C) in July and 25° F. (—4° C) in January. 


Average January temperatures 


Winds from the Pacific Ocean keep west- 
ern Washington's winters relatively 
warm. Eastern Washington is the coldest. 
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Average July temperatures 


The eastern part of the state has the 
warmest summers. Ocean winds keep 
the coast pleasantly mild in summertime. 
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The state’s highest temperature, 118° F. (48° C), oc- 
curred in Grant County on July 24, 1928, and at Ice Har- 
bor Dam in southeastern Washington on Aug. 5, 1961. 
The lowest, —48° F. (— 44° C), occurred at Mazama and at 
Winthrop in the northeast on Dec. 30, 1968. 

Moist winds from the Pacific Ocean bring much rain 
to western Washington. By the time the winds reach 
eastern Washington, they have lost much moisture. As a 
result, the east has a much drier climate than the west. 
Precipitation (rain, melted snow, and other forms of 
moisture) averages over 135 inches (343 centimeters) a 
year in parts of the Olympic Peninsula. But Washington’s 
central plateau receives only 6 inches (15 centimeters). 
Much of this area is semidesert. 

Snowfall in Washington averages about 5 inches (13 
centimeters) a year along the coast. Mount Rainier re- 
ceives 50 to 75 inches (130 to 191 centimeters) on its 
lower slopes and over 500 inches (1,300 centimeters) on 
its higher slopes. In 1970-1971, Paradise Ranger Station 
on Mount Rainier recorded the nation’s heaviest snow- 
fall for one winter—1,027 inches (2,609 centimeters). 
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Average yearly precipitation 
Washington has wide variations in pre- 
cipitation. The west has a rainy climate. 
The central area is the driest. 


WORLD BOOK maps 
Degrees 
Celsius 
Above 22 
19 to 22 


Inches Centimeters 
More than 163 


I 61 to 163 


Below 60 3 Below 16 


\ 
\ 


Spokane 
 conieee 


\ 


, Yakima y 
‘ Walla Walla, 


62 Washington 


Washington has a diverse economy. The state’s lead- 
ing economic activity is community, business, and per- 
sonal services. Chief among these services is the cre- 
ation of computer software. Washington is closer to 
Asian ports than most other parts of the country, so for- 
eign trade plays a significant role. The manufacture of 
aircraft and the processing of farm and forest products 
are also major parts of the state's economy. 

Natural resources. Washington's many natural re- 
sources include a plentiful water supply, large timber 
reserves, and fertile soils. 

Water is one of Washington's most important re- 
sources. Melted snow from the mountains feeds the 
rivers of western Washington and provides water for in- 
dustry, electric power, irrigation, and home use. The Co- 
lumbia River ranks among the nation’s greatest sources 
of hydroelectric power, and it and its tributaries are 
valuable sources of water in central and eastern Wash- 
ington. Inlets and bays that lie in the Puget Sound region 
and along the coast encourage shipping, commercial 
fishing, and pleasure boating. 

Forests cover about 23 million acres (9.3 million 
hectares) in Washington. About 80 percent of the state’s 
forests is of commercial value. In the west, where the 
rainfall is heaviest, the Douglas-fir is the leading timber 
tree. Sitka spruce, western hemlock, and western red- 
cedar are also common. The Douglas-fir is also the chief 
timber tree in the drier eastern section. Ponderosa pine, 
western larch, and lodgepole pine also grow there. The 
eastern forests lie chiefly along the slopes of the Cas- 
cades, in the northeastern highlands, and in the Blue 
Mountains. The most common Washington hardwoods 
include alder, aspen, cottonwood, and maple. 

The state government, the U.S. government, and many 
private companies work to conserve Washington’s valu- 
able timber resources. They use a variety of harvesting 
methods, including cutting only some of the trees to al- 
low for natural reseeding. However, most harvested ar- 
eas are replanted with seedlings grown in private and 
government tree nurseries. 

Soils. Washington's best soils for agriculture are the 
silts and sands of the river valleys and of the irrigated 
dry lands east of the Cascades. The soils of the Palouse 
region in southeastern Washington, especially in Whit- 
man County, were built up from fine materials carried 
by winds from the west. The Puget Sound area and most 
of the high mountain areas have rocky soils. 

Minerals. Washington has the only large coal de- 
posits on the Pacific Coast The largest coal fields lie in 
western Washington, especially in Lewis County. Mag- 
nesite deposits occur near Chewelah. Gold deposits are 
found on the eastern slopes of the Cascades and in the 
Okanogan Mountains. Lead and zinc occur mainly in 
northeastern Washington. Clay, limestone, and sand and 
gravel occur in many areas. The state also has deposits 
of barite, copper, diatomite, gypsum, olivine, peat, 
pumice, silver, soapstone, talc, and tungsten. 

Service industries account for the largest part of 
Washington's gross state product—the total value of all 
goods and services produced in a state in a year. Most 
of these industries are concentrated in the state's metro- 
politan areas. 

The community, business, and personal services in- 
dustry is Washington’s leading service industry in terms 


Economy 


Production and workers by economic activities 


Employed workers 


Percent 

of GSP” Number Percent 
Economic activities produced ofpeople of total 
Community, business, 

& personal services 23 991,100 yee] 
Finance, insurance, 

& real estate 18 251,400 7 
Wholesale & retail trade 17 745,100 22: 
Government 13 529,000 18 
Manufacturing 13 402,400 12 
Transportation, communi- 

cation, & utilities 9 156,100 5 
Construction 5 198,700 6 
Agriculture zZ 140,400 4 
Mining it 5,300 it 
Total 100 3,419,500 100 


*GSP = gross state product, the total value of goods and services produced in a year. 
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Figures are for 1998. 
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of the gross state product. This group employs more 
people than any other economic activity in the state. 
These services include enterprises such as private 
health care, computer programming and engineering 
companies, and law firms. The Seattle-Tacoma area has 
many companies that specialize in creating computer 
software, including Microsoft Corporation, the world’s 
largest developer and publisher of software. In the 
1990's, the Seattle area became a home to many new 
companies that focus on products that support e-com- 
merce, business conducted via the Internet. 

Finance, insurance, and real estate ranks second 
among Washington's service industries. Seattle is the 
state's top financial center. The city is the home of a ma- 
jor banking company, Washington Mutual Savings, and 
a major insurance firm, Safeco. Real estate is an impor- 
tant part of the economy because of the large sums of 
money involved in the buying and selling of homes and 
other property. 

Wholesale and retail trade ranks next among the 
state's service industries in terms of the gross state 
product. The wholesale trade of automobiles and parts, 
computers and other office equipment, groceries, in- 
dustrial supplies, and construction materials is especial- 
ly important. Much of the wholesale trade involves 
goods shipped through ports along Puget Sound. Major 
types of retail establishments include grocery stores, 
discount stores, and restaurants. Seattle is the home of 
several major retailers, including Nordstrom, a large re- 
tail clothing company; Starbucks, a large gourmet coffee 
vendor; REI, a leading sportswear company; and Ama- 
zon.com, an important online retailer. 

Government ranks fourth among Washington's serv- 
ice industries. Government services include public 
schools and hospitals, and military bases. Fort Lewis, the 
largest United States Army post on the Pacific Coast, is 
located between Olympia and Tacoma. The U.S. Air 
Force operates an Air Combat Command base near 
Spokane, and the U.S. Department of Energy runs the 
Hanford Site, a nuclear energy center near Richland. 





Washington's public school system employs many peo- 
ple. Washington's government offices are based in 
Olympia, the state capital. 

Transportation, communication, and utilities rank fifth 
among the state's service industries. Two major United 
States transportation companies, Alaska Air Group and 
Airborne Freight, have their headquarters in Seattle. 
Washington is also home to many companies that spe- 
cialize in cellular telephone systems and personal com- 
munications services. More information about trans- 
portation and communication appears later in this 
section. 

Manufacturing. Products made in Washington have 
a Value added by manufacture of about $35 billion a 
year. Value added by manufacture represents the in- 
crease in value of raw materials after they become fin- 
ished products. 

Transportation equipment is Washington's leading 
product in terms of value added by manufacture. Wash- 
ington is a leading center of the aircraft and space in- 
dustry. The Boeing Company leads the nation in produc- 
ing commercial airliners. It has several assembly and 
research facilities in King and Snohomish counties and 
employs more workers than any other manufacturer in 
the state. Washington is also a leading shipbuilding cen- 
ter. It has major shipyards at Bremerton, Seattle, and 
Tacoma. The Puget Sound Naval Shipyard at Bremerton 
is one of the largest naval shipyards on the Pacific Coast. 

Computer and electronic products are Washington's 
second-ranked manufactured goods. Equipment for 
telephones and wireless communications are an impor- 
tant part of this sector. Medical equipment, navigational 
instruments, and devices to measure electric current are 
the leading types of scientific instruments made in the 
state. 

Third among Washington's manufactured goods are 
food products. Food-processing activities include 
milling flour; coffee and tea manufacturing; potato proc- 
essing; packing fish and meats; canning, freezing, and 
preserving fruits, vegetables, and berries; and produc- 
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ing butter, cheese, milk, wine, breakfast foods, and bak- 
ery goods. 

Ranking next among the state's manufactured items 
are paper products and wood products. Weyerhaeuser, 
a company that ranks among the leading makers of for- 
est products, is headquartered in Tacoma. Several other 
large forest products companies have operations in 
Washington. Many areas in the western part of the state 
have factories that manufacture paper and wood prod- 
ucts. 

Agriculture. Farmland covers approximately a third 
of Washington’s land area. The state has about 40,000 
farms. Farmers produce good crops both by dry farm- 
ing methods and by irrigation. The chief irrigated re- 
gions are in the Columbia Basin and in the valleys of the 
Okanogan, Snake, Spokane, Walla Walla, Wenatchee, 
and Yakima rivers. The state has about 15,000 irrigated 
farms. 

Timber is the most valuable agricultural product in 
Washington. Washington is one of the leading states in 
the harvesting of timber. Douglas-fir and western hem- 
lock are the state's most valuable timber trees. 

Wheat is Washington's most valuable field crop. 
Farmers in eastern Washington grow some spring 
wheat and a large amount of winter wheat. Washington 
leads the nation in the production of hops, used in mak- 
ing beer. The state ranks second only to Idaho in the 
production of potatoes, which are grown mainly in 
Grant and other counties of south-central Washington. 
Washington also ranks among the leading producers of 
asparagus, carrots, and green peas, and of barley and 
other grains. It also produces dry beans, dry peas, 
onions, sweet corn, and hay. 

Washington grows more apples than any other state. 
People throughout the country enjoy such famous kinds 
of Washington apples as the Red Delicious, Golden De- 
licious, Granny Smith, and Fuji. 

Washington is also the top pear-growing state. The 
state ranks high in the production of apricots, berries, 
cherries, grapes, and plums and prunes. Most fruit is 
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grown in central Washington's irrigated valleys. 

Flower bulbs are also an important Washington crop. 
The state is one of the world’s chief producers of iris, 
tulip, and daffodil bulbs. Washington growers also pro- 
duce alfalfa seed, grass seed, and mint. 

Milk and beef cattle are by far the most important 
livestock products in Washington. Most of the dairy 
farms are in the western part of the state. Beef cattle are 
raised chiefly on ranches in eastern Washington. The 
state's other livestock products include eggs and broil- 
ers (chickens between 5 and 12 weeks old). 

Mining. Washingtonss leading mined products are 
coal, gold, magnesium, and sand and gravel. Coal mines 
lie south of Olympia. Chelan and Ferry counties have 
gold mines. Magnesium is mined in Stevens County. 
Sand and gravel are mined near the largest cities. Wash- 
ington’s other mined products include clays, crushed 
stone, gypsum, and silver. 

Fishing. Washington has an annual fish catch valued 
at about $100 million. The state has won fame for its 
seafoods, especially chinook and sockeye salmon. The 
Washington fish catch also includes chum, coho, and 
pink salmon; clams; cod; crabs; flounder; halibut; her- 
ring; oysters; rockfish; shrimp; steelhead; and tuna. 

Electric power. Washington leads the nation in hy- 
droelectric power production. The state produces about 
80 percent of its power from hydroelectric plants. Most 
of the rest comes from nuclear plants and plants that 
burn coal. 

Grand Coulee Dam, the largest concrete dam in the 
world, is also one of the world’s greatest sources of wa- 
ter power. Other large dams on the Columbia River in- 
clude Bonneville, Chief Joseph, John Day, McNary, Priest 
Rapids, Rock Island, Rocky Reach, The Dalles, and 
Wanapum. There are also many dams on the Snake Riv- 
er and several smaller rivers. 

Transportation facilities in Washington help link the 
United States with Asia and western Canada. They also 


Grand Coulee Dam, the 
largest concrete dam in the 
United States, lies on the Co- 
lumbia River in northeastern 
Washington. The dam has 
three power plants and is one 
of the world’s greatest 
sources of water power. 
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provide a means for shipping the state's goods to major 
markets in other states, which lie far away. 

The Seattle-Tacoma International Airport is one of the 
busiest airports in the Western states. Spokane has the 
state's second busiest airport. 

About 15 rail lines provide freight service in Washing- 
ton. Passenger trains serve about 15 Washington cities. 
In 1883, the Northern Pacific Railroad began transconti- 
nental service to Tacoma. The Cascade Tunnel, 7.8 miles 
(12.5 kilometers) long, was completed in 1929. It is the 
longest railroad tunnel in the United States. 

Washington has about 80,000 miles (129,000 kilo- 
meters) of roads and highways. Two floating concrete 
pontoon bridges cross Seattle's Lake Washington. The 
longest one has a floating portion that is 7,518 feet (2,291 
meters) long. The structure is the longest concrete pon- 
toon bridge in the United States. The Tacoma Narrows 
Bridge, one of the nation’s longest suspension bridges, 
crosses a part of Puget Sound. 

Anacortes, Everett, Seattle, Tacoma, and several other 
Puget Sound cities are important seaports. Oceangoing 
ships enter Puget Sound through the Strait of Juan de 
Fuca. The vessels bring products from Asia, South 
America, and other parts of the world. Longview and 
Vancouver on the Columbia River and Grays Harbor on 
the Pacific Ocean are also major ports. The Port of Seat- 
tle and the Port of Tacoma are growing rapidly as con- 
tainer ports. These ports service container ships—ships 
that carry goods in metal containers the size of railroad 
cars. 

An artificial waterway, the Lake Washington Ship 
Canal, cuts across Seattle. It connects Lake Washington 
and Lake Union with Puget Sound. The Seattle fishing 
fleet, many pleasure boats, and some ocean vessels trav- 
el up the canal to landlocked harbors. An extensive, 
state-owned ferry system links the San Juan Islands and 
the mainland. Privately owned ferries link Seattle to 
cities in British Columbia. 


Communication. Washington's first newspaper, the 
Columbian, began in Olympia in 1852. Today, Washing- 
ton has about 210 newspapers, including about 25 
dailies. Washington newspapers with the largest circula- 
tions are the Seattle Post-Intelligencer, the Seattle Times, 
The (Spokane) Spokesman-Review, and The (Tacoma) 
News-Tribune. \n addition, Washington publishers issue 
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approximately 180 periodicals. 

Washington's first commercial radio broadcast was 
made from Everett in 1920 by station KFBL (now KRKO). 
KING-TV, the state's first television station, began operat- 
ing in Seattle in 1948. Today, Washington has about 200 
radio stations and 25 television stations. Cable television 
systems and Internet providers serve many areas. 


Government 


Constitution. Washington is governed under its orig- 
inal Constitution, adopted in 1889. Amendments to the 
Constitution may be proposed by the state Legislature, 
or by a constitutional convention. A constitutional con- 
vention may be called by a majority of the legislators 
with the approval of a majority of the voters. All amend- 
ments must be approved by two-thirds of the legislators 
in both houses, and then by a majority of the voters ina 
statewide election. 

Executive. The governor and lieutenant governor of 
Washington serve four-year terms. The governor has the 
power to appoint more than 350 lesser state officials. 
The governor may also fill vacancies that occur in elec- 
tive executive offices and among the Superior Court of 
Appeals and Supreme Court judges. The governor may 
choose to veto bills that have been passed by the Legis- 
lature. The governor also has the power to veto individ- 
ual sections in any bill without killing the whole bill. 

Other top state officials in Washington are the secre- 
tary of state, treasurer, auditor, attorney general, super- 
intendent of public instruction, commissioner of public 
lands, and insurance commissioner. These officials 
serve four-year terms. They may be reelected to an un- 
limited number of terms in office. The superintendent of 
public instruction is elected by nonpartisan (no-party) 
ballot. 

Legislature consists of a 49-member Senate and a 98- 
member House of Representatives. By law, the House of 
Representatives cannot have fewer than 63 members or 
more than 99. The number of senators cannot be more 
than one-half or less than one-third of the number of 
representatives. 

The state has 49 legislative districts. Voters in each 
district of the state elect one senator and two represent- 
atives. Senators serve four-year terms. Representatives 
serve two-year terms. 

Regular legislative sessions begin on the second 
Monday in January each year. The law limits these ses- 
sions to 60 days in even-numbered years and 105 days 
in odd-numbered years. The governor has the power to 
call special sessions of no more than 30 days. The legis- 
lature can also vote to call a special session. 

Courts. The highest court in Washington is the state 
Supreme Court. It has nine justices elected to six-year 
terms. The state’s voters elect three Supreme Court jus- 
tices in each general election, every two years. The jus- 
tices elect one of their number to serve as Chief Justice. 

The next highest court is the state court of appeals. 
This court is divided into three geographic regions. Al- 
together, it has 22 judges elected to six-year terms. Oth- 
er courts include district and superior courts, headed by 
judges elected to four-year terms. 

Local government. A 1948 amendment to the Wash- 


ington Constitution gave counties the right to choose 
their own form of county government. In most of Wash- 
ington’s 39 counties, a three-member board of commis- 
sioners has both executive and lawmaking powers. The 
commissioners are elected to four-year terms. Other 
county officials include the prosecuting attorney, super- 
intendent of schools, sheriff, clerk, and treasurer. In ad- 
dition, Washington's counties may have an auditor, as- 
sessor, medical examiner or coroner, health officer, 
relief administrator, and other officials. 

Washington has nearly 300 incorporated cities and 
towns. The state Constitution provides that any city with 
20,000 or more residents may have home rule. That is, 
the city may choose its own system of local government. 
Ten Washington cities have home rule. Some have a 
council-manager form of government, some a commis- 
sion system of government, and some a mayor-council 
form. The majority of smaller cities in Washington are 
run by a mayor and a city council. 

Revenue. The state government receives nearly two- 
thirds of its general revenue (income) from state taxes. 
Most of the rest comes from federal grants and other 
United States government programs. Washington's main 
source of tax revenue is a general retail sales tax. Retail 
sales taxes total about 60 percent of state taxes. Other 
important sources of tax revenue include taxes on prop- 
erty, motor fuels, motor vehicle licenses, stock transfers, 
public utilities, and tobacco products. Washington does 


The governors of Washington 


Party Term 
Elisha P. Ferry Republican 1889-1893 
John McGraw Republican 1893-1897 
John Rogers Democratic- 1897-1901 

Populist 

Henry McBride Republican 1901-1905 
Albert E. Mead Republican 1905-1909 
Samuel G. Cosgrove Republican 1909 
Marion E. Hay Republican 1909-1913 
Ernest Lister Democratic 1913-1919 
Louis F. Hart Republican 1919-1925 
Roland H. Hartley Republican 192551933 
Clarence D. Martin Democratic 1933-1941 
Arthur B. Langlie Republican 1941-1945 
Monrad C. Waligren Democratic 1945-1949 
Arthur B. Langlie Republican 1949-1957 
Albert D. Rosellini Democratic 1957-1965 
Daniel J. Evans Republican 1965-1977 
Dixy Lee Ray Democratic 1977-1981 
John D. Spellman Republican 1981-1985 
Booth Gardner Democratic 1985-1993 
Mike Lowry Democratic 1993-1997 
Gary Locke Democratic 19o7- 
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not levy state taxes on personal or corporate income. 
Politics. In the 1912 presidential election, Washington 
supported the Progressive Party. In other elections, the 
state has supported Republicans and Democrats an 
equal number of times. For the state's voting record in 


presidential elections since 1892, see Electoral College 
(table). 

Voters of farm areas and suburbs have generally fa- 
vored Republicans. People in the cities of western 
Washington have usually supported the Democrats. 


History 


Indian days. Many Indians lived in the Washington 
region before white people came. Tribes of the plateau 
Indian group lived on the plains and in river valleys east 
of the Cascades. These included the Cayuse, Colville, 
Nez Perce, Okanogan, Spokane, and Yakima. The coastal 
Indians lived west of the Cascade Mountains. These 
tribes included the Chinook, Clallam, Clatsop, Nisqually, 
Nooksack, and Puyallup. They lived mainly on salmon 
and other fish and clams. In addition, they gathered wild 
fruits and vegetables. 

Discovery and exploration. The first white people 
to see the Pacific Northwest were probably Spanish and 
English explorers who sailed northward along the coast 
from California during the 1500's. After the mid-1700's, 
Russian fur traders settled in what is now Alaska. The 
Spaniards feared that the Russians would move to occu- 
py the region farther south. To prevent this expansion, 
Spain sent several expeditions to establish Spanish 
rights to the area. In 1775, Bruno Heceta and Juan Fran- 
cisco de la Bodega y Quadra were the first Europeans to 
land on Washington soil, near present-day Point 
Grenville. They claimed the region for Spain. 

The first English explorer to reach the area was Cap- 
tain James Cook, in 1778. He did not touch the coast or, 
because of stormy weather, see much of it. Captain 
George Vancouver, another English explorer, made a 
survey of Puget Sound and Georgia Gulf in 1792. Van- 
couver named the sound for Peter Puget, one of his offi- 
cers. The United Kingdom (U.K) based its claim to the re- 
gion on the explorations of Cook and Vancouver. 

Captain Robert Gray, an American, headed a fur-trad- 
ing expedition sent by a Boston company. Gray sailed 
into the harbor that now bears his name. In 1792, he 
reached the mouth of the Columbia River. Gray's arrival 
at the Columbia became a basis for American claims to 
the region. In 1805, the explorers Meriwether Lewis and 
William Clark crossed the Rocky Mountains. They 
reached the Columbia River and followed it to the Pacif- 
ic Ocean. Their voyage gave the United States a second 
claim to the Northwest. Between 1807 and 1811, the 
British strengthened their claim when David Thompson, 
a Canadian explorer and geographer, traveled down the 
Columbia to the Pacific. 

Settlement. During the early 1800's, British and 
American fur traders both operated in the region. In 
1810, the Canadian North West Company established 
Spokane House near present-day Spokane for the pur- 
pose of trading with the Indians. In 1811, a company 
sent by the American trader John Jacob Astor set up a 
fur-trading post at Astoria, in present-day Oregon. As- 
tors group also founded Fort Okanogan, the first United 
States settlement established on land that now lies with- 
in the state of Washington. 

During the War of 1812 between the United States 
and the United Kingdom, Astor's company gave up its 


trading posts. After the war, the two countries could not 
agree ona boundary line to separate their territories 
west of the Rocky Mountains. They signed a treaty in 
1818 permitting citizens of both countries to trade and 
settle in the region, which was called the Oregon Coun- 
try. John McLoughlin of the Hudson's Bay Company, a 
British trading firm, completed Fort Vancouver (now 
Vancouver) on the Columbia River in 1825. 

During the 1840's, many Americans settled in the Ore- 
gon Country. The boundary dispute between the United 
States and the United Kingdom reached a climax during 
the presidential campaign of 1844. James K. Polk partially 
based his campaign on the claim that all the region 
south of latitude 54° 40’ belonged to the United States 
(see Fifty-Four Forty or Fight). In 1846, President Polk 
signed a treaty with the United Kingdom which set the 
boundary line at the 49th parallel, Washington's present 
northern border. The U.K. kept Vancouver Island. 

Territorial days. A bill creating the Oregon Territory, 
of which Washington was a part, passed Congress in 
1848. General Joseph Lane was appointed governor. In 
1853, President Millard Fillmore signed a bill creating 
the Washington Territory. This region included the pre- 
sent state of Washington, northern Idaho, and western 
Montana. The capital was established at Olympia. Fill- 
more appointed Isaac Ingalls Stevens as the first gover- 
nor of the new territory. Stevens sought treaties with the 
Indians, in order to put them on reservations and free 
more territory for white settlers. The coastal Indians 
signed the treaties. But Stevens's efforts in 1855 to sign 


treaties with the plateau Indians led to war. Kamiakin, a 


Yakima Indian chief, led the warring tribes. The fighting 
ended in 1858, soon after the Indians lost a battle near 
Four Lakes. Treaties were ratified in 1859. 

In 1859, when Oregon became a state, the Washing- 


ton Territory was expanded to include parts of what are 


now Idaho and Wyoming. Washington received its pre- 
sent boundaries in 1863, when the Idaho Territory was 
established. Rising numbers of settlers streamed into 


Washington after 1860, partly because of gold discover- 


ies in Idaho, Oregon, and British Columbia. But there 


were no major gold strikes in Washington. 


Statehood. The completion of a railroad connection 


with the East in 1883 brought many settlers. President 


Benjamin Harrison proclaimed the territory as the 42nd 


state on Nov. 11, 1889. Elisha P. Ferry, former governor 
of the territory, was elected Washington's first state gov- 
ernor. Olympia remained the capital. 


Between 1890 and 1900, parts of the desertlike lands 
of eastern Washington were reclaimed by irrigation. 
Large numbers of wheat ranchers and fruit growers 


came to the state. By 1900, much of the open cattle 


range had been replaced by wheat fields and fruit or- 
chards. Lumbering, fishing, and mining also increased 
rapidly, and shipping to the Far East and Alaska became 
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Captain George Vancou- 
ver, an English explorer, sur- 
veyed the coast of Washing- 
ton and Puget Sound in 1792. 












“Fifty-Four Forty or Fight’ was 
the cry during the presidential 
campaign of 1844. But the bound- 
ary between Washington and | 
Canada was fixed at latitude 49 
by the 1846 Treaty of Oregon. 
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The Space Needle was built for Century 21, a 


world’s fair held in Seattle in 1962. The observa- 
tion tower rises 605 feet (184 meters). 


Important dates in Washington 


1775 Bruno Heceta and Juan Francisco de la Bodega y 
Quadra of Spain became the first Europeans to land 
on Washington soil. 

1792 Robert Gray sailed into Grays Harbor and the Co- 
lumbia River. George Vancouver surveyed the coast 
of Washington and Puget Sound. 

1805 Lewis and Clark reached Washington and the Pacific 
Ocean. 

1810 A British-Canadian fur-trading post was established 
near present-day Spokane. 

1818 Britain and the United States agreed to a joint occu- 
pation of the Oregon region, which included Wash- 
ington. 

1846 A treaty between the United States and Britain estab- 
lished Washington's boundary at the 49th parallel. 

1853 Congress created the Washington Territory. 


1855-1858 Indian wars raged in the Washington Territory. 
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Lewis and Clark reached the Pacific 
in the autumn of 1805 after crossing 
the Rockies and descending the 
Snake and Columbia rivers. Thomas 
Jefferson had commissioned them to 
explore the upper Louisiana Territory. 
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A nuclear energy center was built by the fed- 
eral government at Hanford in 1943. The center 
helped make the first atomic bombs. In the 
1960's, the facility began producing electricity. 









WORLD BOOK illustrations by Kevin Chadwick 


The Northern Pacific Railroad linked Washington and 
the East. 


Washington became the 42nd state on November 11. 
The Alaska-Yukon-Pacific Exposition was held in Seattle. 
Grand Coulee Dam was completed. 

Century 21, a world’s fair, was held in Seattle. 


The Columbia River Treaty of 1961 and related agree- 
ments received final approval from the U.S. and Cana- 
dian governments. 


Expo '74, a world’s fair, was held in Spokane. 


Mount St. Helens volcano erupted, causing 57 deaths 
and enormous damage in the southwestern part of 
Washington. 


Gary Locke of Washington became the first person of 
Chinese ancestry to be elected governor of a U.S. state. 
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a leading activity. The shipping industry added to the 
wealth of the ports and railway centers. The state also 
profited greatly by the Klondike and Alaska gold rush of 
1897-1898 (see Alaska [The gold rush)). Seattle profited 
most as the chief supply center for the prospectors, but 
all of western Washington increased in population and 
prosperity. Farmers in eastern Washington also profited. 

The early 1900's. In 1909, the Alaska-Yukon-Pacific 
Exposition was held in Seattle to celebrate the growth of 
the port of Seattle. After the United States entered 
World War | in 1917, Washington's economy boomed as 
it provided needed forest products, agricultural com- 
modities, and ships for the war effort. 

Organized labor gained strength in Washington dur- 
ing the war. When the war ended in 1918, labor unions 
feared their position would weaken. To protest indus- 
try’s power, about 60,000 workers in Seattle walked off 
their jobs in February 1919 in the nation’s first general 
strike. The Great Depression during the 1930's brought 
great reductions in many industries. Food processing 
remained Washington's only stable industry. Other in- 
dustries that kept producing on a small scale included 
metalworking and aircraft construction. These activities, 
along with construction work on the Bonneville and 
Grand Coulee dams, helped the state regain some pros- 
perity in the late 1930s. 

The mid-1900’s. During World War II (1939-1945), 
Washington industries produced aircraft and ships. Ex- 
pansion occurred in truck and railroad car construction, 
the wood products industry, and agriculture. In 1943, 
the government built a nuclear energy center, the Han- 
ford Works, in southeastern Washington. The center 
helped make the first atomic bombs. In the 1960's, it 
began to produce electricity. It later became known as 
the Hanford Site of the U.S. Department of Energy. 

Many Washington cities grew as a result of the con- 
struction and expansion of military bases. Thousands of 
people who came to the state to work in defense plants 
stayed after the war to build new careers in the alumi- 
num and aircraft industries. The importance of forest 
products and agriculture declined in Washington after 
World War Il. However, farms in the central part of the 
state benefited from Columbia River irrigation projects. 
These projects resulted from the construction of a num- 
ber of federal dams on the river. Development of the 
Columbia River also led to the growth of inland ports 
and an increase in river shipping. In 1964, the United 
States and Canada approved a cooperative plan for hy- 
droelectric and river-control projects on the Columbia 
and connecting streams. 

In 1962, Century 21, a world’s fair held in Seattle, 
helped promote tourism, an important industry in the 
state. The fairgrounds and buildings and the 605-foot 
(184-meter) Space Needle observation tower remain as a 
year-round civic and tourist center. Seattle and its sub- 
urbs spent $130 million in a nine-year project to clean 
up polluted Lake Washington and Elliott Bay, two major 
recreation areas. In 1968, Seattle-area voters approved a 
$333-million improvement program called “Forward 
Thrust.” Plans included a $118-million expansion of park 
and recreational facilities. 

In the late 1960's, industry and population increased 
rapidly in Seattle and the Puget Sound area. An impor- 
tant reason for the expansion was the growth of the 


Boeing Company. Boeing Company, a major military air- 
plane builder in wartime, expanded into both the com- 
mercial jet and aerospace industries. At one time, nearly 
10 per cent of the work force in Washington was em- 
ployed in jet aircraft and related businesses. 

Recent developments. The state's attempt to meet 
increasing needs for electric power suffered a major 
setback in the 1970's and early 1980's. During this period, 
the Washington Public Power Supply System (WPPSS) 
worked to build five nuclear power plants. But the proj- 
ect became burdened with cost overruns. In 1983, 
WPPSS defaulted on $22 billion in municipal bonds 
and, having completed only two plants, ceased con- 
struction. WPPSS was the most expensive civil works 
project in history. Its default also was the largest of its 
kind. 

Washington was hit by a natural disaster on May 18, 
1980, when the volcanic eruption of Mount St. Helens in 
the southwestern part of the state resulted in 57 deaths 
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The eruption of Mount St. Helens in southwestern Washing- 
ton on May 19, 1980, spread volcanic ash over a wide area. The 
volcanic eruption caused billions of dollars of damage. 


es 


= 


ws 


and billions of dollars in damage. The eruption caused 
floods and forest fires and spread a thick layer of ash 
over a wide area. In 1982, Congress created the Mount 
St. Helens National Volcanic Monument It is the first 
such monument in the United States. 

During the late 1900's, state officials increased efforts 
to attract more industries to Washington. Interest in the 
state's highly skilled labor force helped draw several 
electronics companies. During the 1980's, telecommuni- 
cations, biotechnology, and computer software compa- 
nies hired more workers. Expansion by Boeing, Mi- 
crosoft Corporation, and Weyerhaeuser Paper greatly 
aided Washington's economy in the 1990's. 

State officials became more concerned about the 
deaths of salmon at Washington hydroelectric facilities. 
The dams on the Columbia and Snake rivers provide 
fish ladders (ascending pools of water) to allow adult 
salmon to swim upstream, where the fish spawn (repro- 
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duce). But many young salmon, as they travel down- 
stream to the Pacific Ocean, die in the electric turbines 
at these dams. During the 1990's, the U.S. Army Corps of 
Engineers conducted studies for the purpose of coming 
up with a way to eliminate this threat to the young 
salmon. In 2002, the corps presented a plan that would 
redirect river water to flow around some of the dams. 

In the late 1900's, the state faced problems of a weak 
timber industry and declining agricultural prices. But the 
state's greatest challenge centered on the cleanup of nu- 
clear waste leaking from aging underground tanks at 
the Hanford Site. Radioactive liquid waste had polluted 
the nearby Columbia River. In 1989, state and federal of- 
ficials began a cleanup plan that continued into the early 
2000's. In 1996, state voters elected Gary Locke gover- 
nor. The son of Chinese immigrants, Locke became the 
first person of Chinese ancestry to be elected governor 
of a US. state. Ronald Reed Boyce and Robert C. Carriker 


Study aids 
Related articles in World Book include: E. Mining H. Transportation 
F. Fishing I. Communication 


Biographies 
Foley, Thomas Stephen 
Joseph, Chief 
Landes, Bertha Knight 
Puget, Peter 


Vancouver, George 
Wainwright, Jonathan M. 
Whitman, Marcus 
Whitman, Narcissa 


Ray, Dixy Lee 
Cities 
Olympia Tacoma 
Seattle Vancouver 
Spokane 
History 


Chinook Indians 

Fifty-Four Forty or Fight 

Lewis and Clark expedition 

Nootka Indians 

Oregon (Exploration and settlement) 
Oregon Territory 

Western frontier life in America 


National parks and historic sites 


Mount Rainier National Park 

North Cascades National Park 

Olympic National Park 

Whitman Mission National Historic Site 


Physical features 


Mount Rainier 
Mount Saint Helens 
Olympic Mountains 


Bonneville Dam 
Cascade Range 
Coast Ranges 


Columbia River Puget Sound 
Grand Coulee Dam Snake River 
Outline 
I. People 
A. Population C. Libraries 
B. Schools D. Museums 


il. Visitor's guide 
A. Places to visit 

Ill. Land and climate 
A. Land regions 
B. Coastline 
C. Rivers, waterfalls, 

and lakes 

IV. Economy 
A. Natural resources 
B. Service industries 


B. Annual events 


D. Plant and animal life 
E. Climate 


C. Manufacturing 
D. Agriculture 


G. Electric power 
V. Government 


A. Constitution E. Local government 
B. Executive F. Revenue 
C. Legislature G. Politics 
D. Courts 
VI. History 
Questions 


On what grounds did both England and the United States claim 
the region that is now Washington? 

Where is the longest railroad tunnel in the United States? 

Why does western Washington have a mild climate? 

What is Washington’s most valuable field crop? 

In what ways does Washington benefit from the dams in the Co- 
lumbia River system? 

How does the state protect its forest resources? 

What is the Space Needle? 

In what region do most of Washington's people live? 

What is the largest concrete dam in the United States? 

What are coulees? What are scablands? 


Additional resources 


Level I 

Blashfield, Jean F. Washington. Children’s Pr., 2001. 

Powell, E. S. Washington. 2nd ed. Lerner, 2001. 

Stefoff, Rebecca. Washington. Benchmark Bks., 1999. 

Wright-Frierson, Virginia. A North American Rain Forest Scrap- 
book. Walker, 1999. 


Level Il 

Brokenshire, Doug. Washington State Place Names from Alki to 
Yelm. Caxton Printers, 1993. 

Ficken, Robert E., and LeWarne, C. P. Washington. Univ. of Wash. 
Pr., 1988. 

Kirk, Ruth, and Alexander, Carmela. Exploring Washington's Past. 
Rev. ed. Univ. of Wash. Pr., 1995. Historical guide book. 

Mapes, Lynda. Washington. Voyageur Pr., 1999. A book of pho- 
tographs. 

Stein, Julie K. Exploring Coast Salish Prehistory. Univ. of Wash. 
Pr., 2000. 

Stratton, David H., ed. Spokane and the Inland Empire. Wash. 
State Univ. Pr., 1991. 

Strickland, Ron. Whistlepunks & Geoducks: Oral Histories from 
the Pacific Northwest 1990. Reprint. Oregon State Univ. Pr., 
2001. 

Tabor, Rowland W., and Haugerud, R. A. Geology of the North 
Cascades. Mountaineers, 1999. 
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Robert H. Glaze, Artstreet 


The United States Capitol, in Washington, D.C, is the place where Congress makes the nation’s 
laws. Tourists flock to this magnificent building to enjoy its beauty and to see Congress in action. 


Washington, D.C. 


Washington, D.C., is the capital of the United States 
and the headquarters of the U.S. government. It is one of 
the nation’s most beautiful and historic cities and the 
site of many of its most popular tourist attractions. 

Washington serves the American people as a symbol 
of the country’s unity, history, and democratic tradition. 
Every year, millions of tourists from all parts of the Unit- 
ed States and many other countries visit Washington. 
They tour such government buildings as the Capitol, 
where Congress meets; the White House, where the 
president lives and works; and the Supreme Court, 
where the justices of the nation’s highest court hear cas- 
es. Tourists also visit the city’s many famous monu- 
ments, memorials, and museums. 

Washington lies on the Potomac River in the eastern 
part of the United States, between Maryland and Vir- 
ginia. It is the only American city or town that is not part 
of a state. Washington also differs from most American 
cities because it has no factories or traditional manufac- 
turing enterprises. It was founded to house the federal 
government. 

Washington was the first city in the United States to 
be designed before it was built. The nation’s first presi: 
dent, George Washington, chose the site in 1791, and he 


hired Pierre Charles L’Enfant, a French engineer, to plan 
the city. The federal government moved there from 
Philadelphia in 1800. The city’s commissioners named 
the city for George Washington and called the larger 
area the District of Columbia. The city now covers the 
entire district, and it is sometimes called simply D.C 
The Constitution of the United States gave Congress 
the power to govern Washington. For much of the city’s 
history, its leaders were appointed by the president. In 
1973, Congress granted Washingtonians the right to 


Facts in brief 


Population: City—572,059. Metropolitan area—4,923,153. Consol- 
idated metropolitan area—7 608,070. 

Area: City—68 mi? (177 km’). Metropolitan area—6,511 mi? (16,863 
km’), excluding inland water. Consolidated metropolitan 
area—9,578 mi? (24,807 km’), excluding inland water. 

Altitude: 25 feet (7.6 meters) above sea level. 

Climate: Average temperatures—January, 37 °F (3 °C); July, 78 °F 
(26 °C). Average annual precipitation (rainfall, melted snow, 
and other forms of moisture)—50 in (127 cm). For the monthly 
weather in Washington, D.C, see Maryland (Climate). 

Government Federal District under the authority of Congress. 
Mayor and city council, elected to four-year terms, run the lo- 
cal government. 


Founded: Site chosen, 1791. Became capital, 1800. 





elect their local officials. However, Washington does not 
have a voting representative in Congress. Many Wash- 
ington residents feel it is unjust for them to be required 
to pay federal taxes and not have a congressional vote. 


Visitor's guide 


Most of Washington’s tourist attractions are in the 
area the city’s people call the monumental core. This 
area stretches from the U.S. Capitol to the Potomac River 
along a narrow park called the Mall. It extends several 
blocks on either side of the Mall. This section of the arti- 
cle describes the main features of the monumental core. 
The two-page map provides an overview of it. The last 
part of this section mentions interesting sights in other 
parts of the city and its suburbs. 

Many of Washington’s points of interest also have 
separate articles in World Book. See the list of Related 
articles at the end of this article. 

Capitol Hill rises 88 feet (26.8 meters) near the center 
of Washington. Pierre L’Enfant chose the hill as the site 
for the U.S. Capitol. In addition to the Capitol, several 
large government buildings stand on the hill. They in- 
clude congressional office buildings, the Library of Con- 
gress, the Supreme Court, and the conservatory of the 
U.S. Botanic Garden. Union Station and the Folger 
Shakespeare Library are also on Capitol Hill. 

United States Capitol is the place where members of 
Congress meet to propose and adopt legislation. The 
Capitol ranks among the nation’s most magnificent 
buildings. Tall Corinthian columns and an enormous 
dome beautify its white marble exterior. The bronze 
Statue of Freedom 19 ; feet (5.94 meters) high stands on 
top of the dome. The Capitol, including the statue, rises 
nearly 300 feet (91 meters) above ground. 

The Capitol has 540 rooms. Many of them contain 
beautiful paintings, sculptures, and wall carvings that 
portray events and people important in American histo- 
ry. These artworks and the bustle of lawmakers and their 
staff members help convey to visitors a strong sense of 
purpose and patriotism. Visitors may attend sessions of 
Congress to hear the debates and watch democracy in 
action. 

Congressional office buildings. Six large buildings as 
well as several smaller annexes provide office space for 
the members of Congress. The Dirksen, Hart, and Rus- 
sell Senate office buildings are north of the Capitol. The 
Cannon, Longworth, and Rayburn House of Representa- 
tives office buildings are south of the Capitol. The mem- 
bers of Congress welcome visits to their offices by the 
people they represent. 

Library of Congress holds more than 100 million 
items and research materials in more than 450 lan- 
guages. It serves as a legislative and research library for 
Congress and as a center for scholars. It is the copyright 
agency of the United States and the national library. It is 
housed in three buildings east of the Capitol—the Jeffer- 
son, Adams, and Madison buildings. 

Highlights of the library's collection include American 
Civil War photographs by Mathew Brady, two copies of 
Abraham Lincoln’s Gettysburg Address handwritten by 
Lincoln, and a Gutenberg Bible printed in the 1450's. The 
library also owns more than 6,000 books that once be- 
longed to Thomas Jefferson. Jefferson sold his private li- 
brary to the Library of Congress in 1815. It replaced the 
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library's original collection, which was destroyed by 
British soldiers in August 1814 during the War of 1812. 

Supreme Court stands directly east of the Capitol. In 
this building, the nine justices of the Supreme Court of 
the United States decide on the constitutionality of laws, 
government practices, and the decisions of lower 
courts. The building’s white marble exterior resembles a 
Greek temple. The room where the justices hear cases is 
decorated with long red drapes, copper gates, and mar- 
ble columns. Visitors may attend sessions of the court, 
which begin each year on the first Monday of October 
and usually end in June. 

United States Botanic Garden is southwest of the 
Capitol. It exhibits more than 10,000 varieties of plants, 
including many rare species. 

Union Station, north of the Capitol, is Washington's 
railroad station, a subway stop, and the headquarters for 
Amtrak. The huge 1907 building is also a popular tourist 
attraction. Its many shops, restaurants, motion-picture 
theaters, and special exhibits and other events attract 
millions of visitors every year. 

Folger Shakespeare Library, east of the Capitol, hous- 
es the world’s most important collection of works by 
and about English playwright William Shakespeare. 
Only scholars may do research in the library, but ex- 
hibits of rare books and manuscripts are open to the 
public. The Folger presents productions of Shake- 
speare’s plays at a small theater in the library. 

The Mall is a narrow park 2 miles (3 kilometers) long 
that stretches west from the Capitol to the Lincoln 
Memorial. It serves as the nation’s “front yard.” The Mall 
is the location of a number of Smithsonian museums 
and important memorials. It is also the site of many festi- 
vals, demonstrations, and public celebrations. 

Smithsonian museums. The Smithsonian Institution is 
a government corporation that operates cultural, educa- 
tional, and scientific facilities throughout Washington. It 
was established by an act of Congress in 1846 and fund- 
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WORLD BOOK map 
Washington, D.C., the capital of the United States, lies between 
Maryland and Virginia on the Potomac River. It is the only Ameri- 
can City or town that is not part of a state. 
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The Capitol's Great Rotunda, or room under its dome, has many paintings and sculptures. These 
artworks portray events and people important in American history. 


ed by James Smithson, a British scientist who had never 
visited the United States. Smithson left his fortune to the 
nation for the “increase and diffusion of knowledge.” 
The Smithsonian’s buildings on the mall are listed here 
in alphabetical order. 

The Arthur M. Sackler Gallery specializes in Asian art. 

The Arts and Industries Building includes the Discov- 
ery Theater, changing special exhibitions, and adminis- 
trative offices. 

The Freer Gallery of Art is noted for its collection of 
American paintings of the 1800's and 1900's, particularly 
the works of James McNeill Whistler. The Freer also has 
an important collection of Asian art. 

The Hirshhorn Museum and Sculpture Garden fea- 
tures modern paintings and sculpture. 

The National Air and Space Museum has the world’s 
largest collection of historic aircraft and spacecraft. Its 
exhibits include the plane of the Wright brothers, in 
which Orville Wright made the first successful flight; the 
Spirit of St. Louis, in which Charles Lindbergh made the 
first solo flight across the Atlantic Ocean; and the Apollo 
11 spacecraft, in which American astronauts traveled to 
the moon. 

The National Museum of African Art is dedicated to 
the preservation of African art and culture. 

The National Museum of American History houses 
the Star-Spangled Banner, the flag that inspired Francis 
Scott Key to write the national anthem. The museum has 
exhibits on the presidents and first ladies of the United 
States and numerous collections related to American 
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The Supreme Court Building resembles a Greek temple. In a popular culture. 
courtroom inside, the Supreme Court justices make legal deci- The National Museum of the American Indian, the 


sions that may affect the lives of every American. newest member of the Smithsonian family, is under con- 
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struction on the Mall. It is expected to open in 2004. 

The National Museum of Natural History, one of the 
world’s most popular museums, features skeletons of 
dinosaurs, a gem collection that includes the Hope Dia- 
mond, and an insect zoo. 

The Smithsonian Institution Building, known as the 
Castle, was the Smithsonian’s original building. The red 
sandstone castlelike structure is a replica of Norman ar- 
chitecture of the 1100's. Once a museum, the building 
now houses administrative offices, the Smithsonian In- 
formation Center, and the burial place of James Smith- 
son. 

Also on the Mall is the National Gallery of Art, one of 
the world’s leading art museums. It is affiliated with the 
Smithsonian Institution but is governed by its own 
board of trustees. 

Several Smithsonian museums are in other parts of 
Washington. The Anacostia Museum is a center for the 
preservation of African American art and culture. The 
National Portrait Gallery displays a collection of paint- 
ings of important people in American history. The Na- 
tional Postal Museum focuses on the history of Ameri- 
can postal delivery and stamp design. The Smithsonian 
American Art Museum includes collections of American 
art from the 1700's to the present. The Renwick Gallery 
of the Smithsonian American Art Museum features 
American crafts. 

The National Zoological Park is also part of the Smith- 
sonian Institution. The zoo houses rare pandas and thou- 
sands of other animals. 

Washington Monument is a towering, slender, white 
marble obelisk (pillar) dedicated to the memory of 
George Washington. The tallest structure in Washing- 
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War memorials stand on the 
Mall. The Vietnam Veterans 
Memorial has two adjoining 
black granite walls, /eft They 
are inscribed with the names 
of all Americans who died in 
the Vietnam War, or were 
classified as missing when the 
walls were built. The memori- 
al also has bronze sculptures 
of battlefield nurses, /eft be- 
low, and servicemen, center 
below. The Korean War Veter- 
ans Memorial, right below, 
features stainless steel sculp- 
tures of Korean War troops. 
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ton, it rises 555 feet 5 } inches tall (169.29 meters). From 
the top, visitors can see much of the Washington area. 

Lincoln Memorial is a white marble monument that 
honors Abraham Lincoln. On the outside, 36 Doric 
columns, one for each state in the Union at the time of 
Lincoln's death, support the roof. Inside is a majestic 
marble sculpture of Lincoln seated in a chair. Quotations 
from Lincoln’s writings appear on the interior walls. 

The National World War II Memorial, honoring those 
who served in World War II (1939-1945), is under con- 
struction at the east end of the Reflecting Pool, between 
the Washington Monument and Lincoln Memorial. 
Work began on the memorial in 2001 and is expected to 
be completed in 2004. 

The Vietnam Veterans Memorial, east of the Lincoln 
Memorial, is dedicated to those who served in the Viet- 
nam War (1957-1975). It includes two black granite walls 
on which are inscribed the names of all Americans who 
died in the war or who remain classified as missing in 
action. Many visitors leave flowers or other remem- 
brances of their loved ones who served in Vietnam. The 
memorial also includes two bronze sculptures, one of 
three servicemen and the other of battlefield nurses. 

The Korean War Veterans Memorial, east of the Lin- 
coln Memorial, is a monument to those who served in 
the Korean War (1950-1953). It features 19 large stainless 
steel sculptures of American servicemen and a black 
granite wall that reflects the sculptures. The wall has en- 
graved images of about 2,500 nurses, mechanics, and 
other military personnel who served in Korea. 

The Tidal Basin. The Jefferson Memorial and the 
Roosevelt Memorial stand near the Tidal Basin, a lagoon 
that adjoins the Mall south of the Washington Monu- 
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Monuments to four American presidents stand in the capital. The Jefferson Memorial, /eft above, 
and the Roosevelt Memorial, be/ow, are in a beautiful setting among Japanese cherry trees at the edge 
of the Tidal Basin. On the Mall are the towering Washington Monument, center above, the city’s 
tallest structure, and the majestic Lincoln Memorial, right above, with its famous Lincoln statue. 


> _ = ~ 
SO PHETOIST SEEICTO GiTARLis 
DE ELOVERNMENT BASED 


National Park Service 


ment. The Tidal Basin is surrounded by more than 3,000 
Yoshino cherry trees, a gift from the mayor of Tokyo, 
Japan, in 1912 to memorialize Japanese-American friend- 
ship. Since 1934, the blossoming of the trees in late 
March or early April each year has been celebrated with 
the Cherry Blossom Festival. 

Jefferson Memorial, on the south side of the Tidal 
Basin, is dedicated to Thomas Jefferson. The design of 
the circular white marble building is based on the Clas- 
sical style of architecture. Jefferson introduced the style 
to the United States when he designed and built his 
own home, Monticello. A bronze statue of Jefferson and 
quotations from his writings are inside the monument. 

Franklin Delano Roosevelt Memorial, which stands on 





the west side of the Tidal Basin, honors Franklin D. Roo- 
sevelt. It is also called the Roosevelt Memorial or the 
FDR Memorial \t includes four outdoor “rooms,” each 
dedicated to one of Roosevelt's four terms as president. 
The monument spreads out over 7 5 acres (3 hectares). 
Sculptures depict the Great Depression and other 
events of Roosevelt's presidency. 

North of the Mall stand a number of massive office 
buildings, along or near Pennsylvania Avenue. This 
broad, treelined street crosses the city from southeast to 
northwest and connects the Capitol with the White 
House. It is sometimes known as “America’s Main 
Street,” and it serves as Washington’s main parade 
route. Major demonstrations take place on the street as 
well as races to fund medical research. 

The White House ranks as the most important build- 
ing in this area. Some of the other buildings house of- 
fices of the executive branch of the federal government. 
Several national and international organizations have 
their headquarters near the federal buildings. These in- 
clude the American Red Cross, Daughters of the Ameri- 
can Revolution (DAR), the National Academy of Sci- 
ences, the International Monetary Fund, the 
Organization of American States, and the World Bank. 
Also nearby is a major tourist attraction, Ford’s Theatre. 

White House, at 1600 Pennsylvania Avenue NW, has 
served as the home and office of every United States 
president except George Washington. The building is 
constructed of white sandstone and stands in an 18-acre 
(7.3-hectare) park. Five of its 132 rooms are open to the 
public. These rooms—the Blue, East, Green, and Red 
rooms and the State Dining Room—are decorated with 
magnificent art and elegant furnishings. The president's 
offices and family quarters are not open to tourists. 








Two parklike areas border the White House grounds. 
Lafayette Square lies to the north, and the Ellipse lies to 
the south. Blair House, a mansion on the west side of 
Lafayette Square, serves as a guesthouse for high- 
ranking international officials visiting the president. Pres- 
ident Harry S. Truman lived in Blair House from 1948 to 
1952, while the White House was being renovated. 

Executive branch buildings. The Old Executive Office 
Building is west of the White House, and the New Exec- 
utive Office Building is north of it. The employees of the 
Office of Management and Budget and other presiden- 
tial staff members work in these buildings. The Depart- 
ment of the Treasury is directly east of the White House. 

Several large office buildings for the executive branch 
stand close together on the south side of Pennsylvania 
Avenue between the White House and the Capitol. This 
group of buildings is called Federal Triangle because it 
consists of federal government buildings grouped ina 
triangle. Federal Triangle includes the Department of 
Commerce, Department of Justice, Federal Trade Com- 
mission, Internal Revenue Service, National Archives, 
and U.S. Customs Service. The Department of Labor and 
the Federal Bureau of Investigation (FB!) lie north of 
Pennsylvania Avenue. The departments of State and Inte- 
rior are southwest of the White House, in a neighbor- 
hood known as Foggy Bottom. 

Most popular with tourists are the National Archives 
and the FBI facilities. The Archives stores government 
documents. It displays three of the most important doc- 
uments in American history—the Declaration of Inde- 
pendence, the Constitution of the United States, and the 
Bill of Rights. The FBI tour includes a demonstration of 
agents taking target practice. 

Ford's Theatre is the playhouse where Abraham Lin- 
coln was shot. It stands 1 } blocks north of Pennsylvania 
Avenue, between the Capitol and the White House. The 
theater, which still offers live performances of touring 
dramas and musicals, houses a collection of items relat- 
ed to Lincoln’s life and death. Petersen House, the house 
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where Lincoln died, stands across the street from the 
theater. 

South of the Mall stand several government office 
buildings. They include the offices of the United States 
Postal Service and of six executive departments—Agri- 
culture, Education, Energy, Health and Human Services, 
Housing and Urban Development, and Transportation. 

The Bureau of Engraving and Printing, also known as 
the Mint is south of the Mall. This popular tourist attrac- 
tion is the place where government workers engrave 
and print the nation’s paper money. 

Next door to the Mint is the U.S. Holocaust Memorial 
Museum. This museum honors the millions of Jews and 
others murdered by the Nazis during World War Il. 

Other points of interest draw visitors to other parts 
of Washington and its suburbs. 

John F. Kennedy Center for the Performing Arts bor- 
ders the Potomac River near the Lincoln Memorial. It 
has three large theaters and two smaller spaces that 
host dramas, ballets, operas, symphonies, and films. 

Watergate, a complex north of the Kennedy Center, 
includes condominiums, offices, a hotel, and shops. Wa- 
tergate became internationally famous in 1972 when 
campaign workers for President Richard M. Nixon, a Re- - 
publican, were caught breaking into Democratic politi- 
cal headquarters there. The break-in marked the start of 
a major American political scandal that led to Nixon’s 
resignation from office. 

Other Washington museums. The Corcoran Gallery of 
Art, which specializes in American art, was founded in 
1869. It was Washington's first art museum. The Phillips 
Collection includes American and European paintings 
from the 1700's to the present. The National Museum of 
Women in the Arts exhibits the work of women artists of 
all periods and nationalities. The Textile Museum ex- 
hibits textiles dating from 3000 B.C. to the present. 
Woodrow Wilson House, the home that the 28th presi- 
dent lived in after he left office, is a national historic 
landmark. 
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Jack Rottier, National Parks Service 
Ford's Theatre was the scene of the assassination of Abraham 
Lincoln. The president was sitting in a box seat behind the flags 
when he was shot The box overlooks the stage. 





Milt & Joan Mana 
The Bureau of Engraving and Printing makes the nation’s pa- 
per money. The employee shown here is inspecting large sheets 


of newly printed $1 bills. 





The Pentagon, the headquarters of the Department of 
Defense, is the world’s largest office building. It covers 
29 acres (11.7 hectares) in Arlington, Virginia, across the 
Potomac from Washington. 

Arlington National Cemetery, which lies northwest of 
the Pentagon in Arlington, contains the graves of thou- 
sands of men and women who served in the U.S. armed 
forces. It includes the Tomb of the Unknowns, where 
three unidentified servicemen who died in action are’ 
buried. They represent all the unidentified members of 
the armed forces who gave their lives for their country. 
The cemetery also includes the graves of President 
William Howard Taft; President John F. Kennedy; 
Kennedy’‘s wife, Jacqueline; and Kennedy's brother Sena- 
tor Robert F. Kennedy. 

The Marine Corps War Memorial, also known as the 
Iwo Jima Memorial, is just north of Arlington Cemetery. 
It features one of America’s most famous monuments, a 
dramatic bronze sculpture of five marines and a Navy 
medical corpsman raising the American flag on the is- 
land of lwo Jima during World War II. 

Mount Vernon, the home of George Washington, is 
in northern Virginia, about 15 miles (24 kilometers) south 
of Washington. The first president's grave is there. 

Architectural styles. Many visitors enjoy the rich and 
varied architecture of the city’s buildings and monu- 
ments. Many structures, including the Capitol, Supreme 
Court, and Lincoln Memorial, are built in the Neoclassi- 
cal style or the Greek Revival style. These building styles 
were derived from the traditions of ancient Greece and 
Rome. 

Washington National Cathedral, an Episcopal church 
at Massachusetts and Wisconsin Avenues NW, was built 
in the Gothic style of medieval Europe. The National 
Shrine of the Immaculate Conception, at 4th Street and 
Michigan Avenue NE, has elements of Byzantine and Ro- 
manesque architecture. The Islamic Center on Massa- 
chusetts Avenue NW is an outstanding example of Mus- 
lim architecture. 

Many buildings in Georgetown, a neighborhood west 
of the White House, provide examples of colonial Amer- 
ican residential architecture. Other sections of the city 
have fine examples of many other historic and modern 
styles of architecture. However, no building in Washing- 
ton may be built taller than the 13-story Washington 
Monument. As a result, Washington, unlike most other 
large cities, has no skyscrapers. 


The city 


Washington, D.C, lies along the northern bank of the 
Potomac River. The state of Maryland borders Washing- 
ton on the northwest, northeast, and southeast. Virginia 
lies across the Potomac River to the southwest. Subur- 
ban communities of Maryland and Virginia surround 
Washington. 

Pierre L’Enfant's city plan created a large grid, with the 
U.S. Capitol at its heart. The city is divided into four 
quadrants (fourths of a circle) by the streets that extend 
directly north, south, east, and west of the Capitol— 
North Capitol Street, South Capitol Street, East Capitol 
Street, and the Mall. The quadrants are Northwest (NW), 
Southwest (SW), Northeast (NE), and Southeast (SE). All 
four quadrants have the same basic street pattern. 
Streets that run north-south are numbered, beginning at 
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Arlington National Cemetery includes the gravesites of Presi- 
dent John F. Kennedy and his wife, Jacqueline, foreground. Thou- 
sands of armed forces veterans are buried there. The cemetery 
is in Arlington, Virginia. 


the Capitol. The east-west streets are letters of the alpha- 
bet, beginning at the Capitol. 

Overlaid onto the grid are 50 diagonal avenues, each 
named for a U.S. state. The avenues closest to the Capi- 
tol are named for the original 13 states, and those far- 
ther away are named for the states that joined the Union 
later. Where two or more avenues intersect there is a 
circle. Many of the circles have lovely parks. 

Northwest includes that part of Washington between 
North Capitol Street and the Potomac River. It covers 
about the half the city’s area and is its largest section. 
Northwest is also Washington’s main center of cultural, 
economic, and government activity. 

Northwest Washington holds the White House, a 
large number of federal office buildings, half the Smith- 
sonian museums, and most of the foreign embassies. 
Washington's main commercial and retail districts also 
lie in Northwest. North of the commercial area, Rock 
Creek Park winds through Northwest Washington in a 
north-south direction. The official residence of the vice 
president of the United States is near the park, on the 
grounds of the Naval Observatory on Massachusetts Av- 
enue NW. 

Large residential areas lie east and west of Rock Creek 
Park. Georgetown, which is west of the park, is the part 
of the district that was settled the earliest. It is famous 
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for its beautiful old houses, many of which date from the 
late 1700's and early 1800's. Northwest includes a wide 
range of high-income, middle-income, and lower-in- 
come housing. It also includes five of the city’s leading 
universities—American, George Washington, George- 
town, and Howard universities and the University of the 
District of Columbia. 

Northeast lies between North Capitol and East Capi- 
tol streets. It covers about one-fourth of the city. Much 
of Northeast is residential, with large sections of lovely 
middle- and upper-middle-class housing as well as 
some lower-income areas. In this quadrant are the Kenil- 
worth Aquatic Gardens, the National Arboretum, and 
Gallaudet University, a university for students who are 
deaf or hearing-impaired. This section also has an exten- 
sive complex of buildings owned by the Roman Catholic 
Church. The church's holdings include Catholic Univer- 
sity, the National Shrine of the Immaculate Conception, 
five colleges, and the Franciscan Monastery. The Ana- 
costia River cuts through Northeast. 

Southeast is the area between East Capito! and South 
Capitol streets. It covers just under one-fourth of the 
city’s area. Southeast includes the Washington Navy 
Yard and the extensive grounds of St. Elizabeth’s Hospi- 
tal. It also includes Fort Dupont Park and other parks es- 
tablished where forts stood during the American Civil 
War (1861-1865). There is an important commercial dis- 
trict on Pennsylvania Avenue SE. It includes Eastern Mar- 
ket, an old-fashioned farmers’ market where locally 
grown fresh fruits, vegetables, and flowers are sold. The 
Anacostia River flows through the heart of Southeast. 
The area south of the river is primarily residential, with 
mostly middle-class and low-income neighborhoods. 

Southwest is the city’s smallest quadrant, extending 
from South Capitol Street west to the Potomac River. It 
covers less than one-eighth of the district's land area. Al- 
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The Marine Corps War Memorial shows servicemen raising 
the American flag on Iwo Jima during World War II. Located in 
Arlington, it is a famous tribute to the American war effort. 
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most all of Southwest has been rebuilt since the 1950's 
as part of a major urban renewal program. As a result, 
the housing stock in Southwest is considerably newer 
than in other parts of the city. Southwest also holds a 
substantial number of government office buildings, half 
the Smithsonian museums, Fort Lesley J. McNair, the Na- 
tional War College, and the sprawling Bolling Air Force 
Base. 

Metropolitan area. The Washington metropolitan 
area includes the District of Columbia, six cities in north- 
ern Virginia that are not part of a county —Alexandria, 
Fairfax, Falls Church, Fredericksburg, Manassas, and 
Manassas Park—and 18 counties in Maryland, Virginia, 
and West Virginia. The metropolitan areas of Washing- 
ton; Baltimore, Maryland; and Hagerstown, Maryland, 
form the Washington-Baltimore Consolidated Metropol- 
itan Area. 

Washington's suburbs include cities and towns as 
well as large open areas of hills, woods, and farms. 
However, increases in population and the spread of the 
suburbs has begun to threaten remaining open spaces. 


Washington, D.C. 
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Paul S. Conklin 
Row houses line many of the residential streets of Washington, 
D.C. Large numbers of the city’s residents live in neighborhoods 
similar to the one shown here. 
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Milt & Joan Mann 
Georgetown, a neighborhood in Northwest Washington, has 
fine examples of colonial American residential architecture. The 
area was first settled in the mid-1700's. 


The suburbs are under the jurisdiction of the states or 
counties in which they are located. 

In the Washington area, as in other metropolitan ar- 
eas, large numbers of people who live in the suburbs 
work in the city. However, beginning in the mid-1900's, 
a number of be/t cities have sprouted around the Wash- 
ington suburbs. 

The first of the belt cities were Beltsville and Green- 
belt in Maryland. These cities grew up around the Na- 
tional Agricultural Center. In Virginia, substantial subur- 
ban centers later developed at Tysons Corner, around 
high technology and telecommunications firms; around 
the Pentagon in Arlington; and around Dulles Airport in 
Loudoun County. Development also took place along 
the 1-270 corridor in Montgomery County, Maryland, the 
site of the National Institutes of Health, Bethesda Naval 
Hospital, and numerous biomedical research organiza- 
tions. A number of federal agencies have moved to 
these suburban areas, fueling further population 
growth. 

Two of the most famous new towns in the United 
States—Columbia, Maryland, and Reston, Virginia—are 
near Washington. Begun in the early 1960's, these two 
communities were carefully planned before they were 
built (see City planning [Building new communities). 





Washington, D.C. 81 





James H. Pickerell 


Single-family houses line a curving street in Bethesda, Mary- 
land, a Washington suburb. Large numbers of people in the 
Washington area live in suburbs and commute to the city. 


People 


Population. About 60 percent of the people of Wash- 
ington, D.C., are African Americans. Non-Hispanic 
whites make up about 28 percent of the city’s popula- 
tion. Hispanics, who may be of any race, account for 
about 8 percent of the people. Asians and American In- 
dians make up about 4 percent of the population. 

The suburbs remain primarily white, though a num- 
ber of African Americans moved to the suburbs in the 
late 1900's. Also during the late 1900's, many refugees 
from countries torn by war and political turmoil settled 
in Washington and its suburbs. They included many 
people of Southeast Asian and Hispanic origins. Some 
of these newcomers live close together, creating inter- 
esting ethnic neighborhoods. These residents as well as 
the staffs of the many embassies and international organ- 
izations help give Washington a cosmopolitan flavor. 

Housing. About half of Washington’s residents live in 
one- or two-family houses, and about half in apartments 
or condominiums. Approximately 40 percent own their 
homes. The lack of sufficient housing remains one of the 
most crucial problems facing the Washington area. 

Education. About 71,000 students are enrolled in 146 
public schools in D.C. Nearly 85 percent of the students 
are African American, 9 percent are Hispanic, and 5 per- 
cent white. Thousands of students attend private 
schools in the city. 

The District of Columbia Board of Education governs 
the public school system. The board has nine members, 
and they serve four-year terms. Voters elect five of the 
board's members, and the mayor appoints four mem- 
bers. The board members appoint a superintendent to 
administer the system. The public schools are funded by 
local taxes. 

Washington's numerous accredited colleges and uni- 
versities include American, Catholic, Gallaudet, George 
Washington, Georgetown, and Howard universities, and 
the University of the District of Columbia. Howard Uni- 
versity is one of the country’s largest predominantly 
black colleges and has a long history of producing im- 
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== portant African American leaders. Catholic University is 
| the national university of the Roman Catholic Church in 
the United States. 

Washington does not have a comprehensive state uni- | 
versity. Under legislation passed by Congress, high 
school graduates who are residents of the district are el- 
igible to attend any state university in the United States 
and pay in-state tuition. 

Social problems. Like all major cities, Washington 
faces a variety of social problems, including poverty and 
crime. Due to rapid population growth, the area also 
struggles with the need for more housing, schools, 
highways, and Potomac River crossings. 

Overall, the people of Washington have a high stand- 
ard of living. However, thousands of people who live in 
the city and suburbs do not share in the wealth. Approxi- 
mately 15 percent of all the families in the city and about 
5 percent of the families in the suburbs have incomes 
that classify them as poor by U.S. government standards. 
Unemployment is low, but there are shortages of quali- 
fied workers in several sectors of the economy. 

Since the 1990's, crime rates have been rising in the 
suburbs and dropping in the city. Washington crime re- 
ceives more nationwide publicity than that of any other 
city because the federal government is located there. 

Cultural life and recreation. The museums, govern- 
ment buildings, parks, monuments, libraries, and the- 
aters described in the Visitor's guide help make Wash- 
ington a leading cultural and recreational center. 
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A soccer game on the Ellipse provides recreation for a group Residents as well as tourists enjoy these opportunities. 
of Washington young people. The Washington Monument rises Washington also has many cultural and recreational! 
above the trees in the background. facilities used chiefly by its residents. These include the 
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Universities and colleges 


_ This table lists the universities and colleges in Washington, D.C, 
that grant bachelor’s or advanced degrees and are accredited by 
the Middle States Association of Colleges and Schools. 


Name Founded 
American University 1893 
Catholic University of America 1887 
Corcoran College of Art and Design 1890 
District of Columbia, University of the 1976 
Dominican House of Studies 1902 
Gallaudet University 1864 
George Washington University 1821 
Georgetown University 1789 
Howard University 1867 
Joint Military Intelligence College 1962 
National Defense University 1976 
Southeastern University 1879 
Strayer University 1892 
Trinity College 1897 
Washington Theological Union 1969 
Wesley Theological Seminary 1882 


public library system. The system's main library is the 
Martin Luther King, Jr., Memorial Library at 9th and G 
Streets NW. The city has an increasing number of pro- 
fessional acting companies. Its main theaters include the 
Arena Stage, the Shakespeare Theatre, the National The- 
ater, Ford's Theatre, and the John F. Kennedy Center for 
the Performing Arts. The National Symphony Orchestra, 
the Washington Opera, the Washington Ballet, touring 
companies of Broadway productions, and the American 
Film Institute entertain audiences in the performance 
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spaces at the Kennedy Center. 

Washington has about 150 parks. Many residents en- 
joy boating on the Potomac River or in nearby Chesa- 
peake Bay. Local sports teams include the Washington 
Redskins of the National Football League, the Washing- 
ton Wizards of the National Basketball Association, and 
the Washington Capitals of the National Hockey League. 


Economy 


Washington's economy thrives on tourism and the ac- 
tivities of the federal government. The city’s many attrac- 
tions, which include the largest concentration of muse- 
ums in the world, draw millions of tourists each year. 
The federal government is the largest employer in 
Washington and its surrounding area. It also generates a 
substantial portion of Washington's private economic 
activity. Since the late 1900's, however, the local econo- 
my has diversified considerably. The city still depends 
primarily on service industries. But leading employers 
outside of government and tourism now include busi- 
ness, finance, and trade associations; health care; higher 
education; information technology and telecommunica- 
tions; and the communications industry. 

Government. The federal government employs 
about 185,000 people in Washington and another 
120,000 in the surrounding metropolitan area. The best- 
known and most important government employees in- 
clude the president of the United States, the president's 
Cabinet officers and advisers, the members of Congress, 
and the Supreme Court justices. Those key policymak- 
ers account for only a tiny portion of Washington's gov- 
ernment workers, however. Most government employ- 
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Government workers jam Pennsylvania Avenue on their way 
to and from work. The federal government is the largest employ- 
er in the Washington area. 


ees staff the departments and agencies of the executive 
branch. They carry out the daily operations of the gov- 
ernment, on which individual citizens depend. 

Washington is one of the nation’s few cities with little 
manufacturing employment. The primary manufacturing 
industry in the city is printing and publishing, most of 
which is done by the federal government. Government 
printing makes Washington one of the nation’s leading 
publishing centers. Its departments and agencies pro- 
duce pamphlets and books on thousands of subjects, 
ranging from census information to farming advice. 

Other service industries. The federal government 
remains the leading employer in Washington. But many 
people work in a variety of other service industries. 

Business, finance, and trade associations employ 
more than 130,000 people. Many businesses and private 
organizations have offices in Washington so that they 
can closely observe and interact with the federal gov- 
ernment. This sector of the economy includes law firms; 
accounting, banking, and financial organizations; labor 
unions; and trade associations. Perhaps the best-known 
workers in this category are /obbyists, people who work 
to influence the government on behalf of their members 
or Clients. 

Health care employs more than 55,000 workers. Hos- 
pitals in Washington include Children’s Hospital Nation- 
al Medical Center; Columbia Hospital for Women; St. 
Elizabeth's Hospital, which provides care for people 
with mental illnesses; and a major Veterans Administra- 


tion hospital. The city also has hospitals associated with 
medical schools at Howard, George Washington, and 
Georgetown universities. The presence of these schools 
and of the National Institutes of Health in Bethesda, 
Maryland, has attracted a large concentration of bio- 
medical and genetic research organizations to Washing- 
ton and the suburbs of Montgomery County, Maryland. 

Tourism is important to Washington's economy. The 
city hosts millions of tourists each year. They come to 
see the United States government in action. They also 
come to visit the many museums, historic sites, and 
monuments and to enjoy the city’s cultural activities. Ho- 
tels, motels, restaurants, and other tourist-related busi- 
nesses employ about 50,000 people in Washington. 

Higher education is an important part of the Washing- 
ton economy. More than 100,000 students from every 
U.S. state and more than 150 countries are enrolled in 
the city’s colleges and universities. Institutions of higher 
education employ about 45,000 people. 

Information technology and telecommunications 
firms employ thousands of people in Washington and 
make up an important part of the area’s economy. Tele- 
communications firms with headquarters in the Wash- 
ington area have particularly influenced growth in the 
northern Virginia suburbs. 

Communication. The city has two daily newspapers, 
The Washington Postand The Washington Times, and a 
number of radio and television stations. All of the na- 
tion’s major television networks and metropolitan news- 
papers have Washington bureaus. In addition, newspeo- 
ple from all over the world are stationed in Washington 
to provide first-hand accounts of events that will affect 
the lives of people in their countries. 

USA Today, a national daily newspaper, is published 
in Washington. United Press International, one of the 
world’s leading wire services, is headquartered in the 
capital. About 500 periodicals are published there, in- 
cluding National Geographic, U.S. News & World Re- 
port, The New Republic, and the National Journal. 

Transportation. The Washington area has an exten- 
sive public transportation system. About half of the peo- 
ple who work in the metropolitan area use public trans- . 
portation to get to and from work. The Washington Area 
Metropolitan Transit Authority, known as Metro, oper- 
ates a bus service and a subway system that serve the 
city and its suburbs. The 103-mile (166-kilometer) sub- 
way system was completed in 2000. Commuter rail lines 
connect Washington with cities and towns in neighbor- 
ing Maryland and Virginia. 

About half of the area’s workers use automobiles to 
get to and from their jobs. Washington is served by one 
of the country’s most extensive highway systems. The 
system includes six major interstate highways and a 
large network of roads and bridges. Increases in popu- 
lation, however, have put a severe strain on Washington 
roads and highways. Traffic congestion has become one 
of the most difficult problems facing the region. 

Union Station lies two blocks north of the U.S. Capitol. 
Amtrak provides passenger rail service from the station 
to all major cities on the East Coast and to many cities in 
the West. Union Station is the southernmost destination 
for the high-speed Amtrak trains that serve the North- 
east. The station is the terminal for local commuter 
trains, and it has a Metro subway stop. 
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Three major airports handle Washington's commer- 
cial air traffic. Ronald Reagan National Airport lies just 
across the Potomac River in Arlington, Virginia. Dulles 
International Airport, also in Virginia, is 25 miles (40 kilo- 
meters) west of Washington. Baltimore-Washington In- 
ternational Airport is in Maryland, about 30 miles (48 
kilometers) northeast of Washington. 


Local government 


Washington's system of local government is different 
from that of all other American cities. As in most cities, 
local citizens elect a mayor and city council to make 
laws and carry out government functions. However, the 
federal government has veto power and final authority 
in all matters relating to Washington. 

Washington's mayor serves a four-year term. The 
mayor appoints the heads of city agencies and depart- 


' ments and four members of the board of education. 


Washington's City Council has 13 members. Five 
members are elected by the city as a whole. One mem- 
ber is elected from each of Washington's eight wards. 


_ The members are elected to four-year terms. The coun- 


cil passes local laws, and the mayor may sign or veto 
their legislation. However, all city laws are subject to 
veto by the U.S. Congress. Congress and the U.S. Office 
of Management and Budget must approve the city’s 
budget each year. 

Washington's city government gets about two-thirds 
of its revenue from taxes, including property, sales, and 
local income taxes. The federal government makes an 
annual payment to the city in lieu of property taxes on 
the land occupied by government offices. 

Washington's present system of local government 
was established by an act of Congress in 1973 and ap- 
proved by the voters in 1974. For 100 years before that 
time, the people of Washington had almost no voice in 
their government. The president, rather than the people, 
chose the three commissioners who made up the gov- 
ernment. See the History section of this article for details 
on Washington's former system of local government. 

For the District of Columbia’‘s electoral votes and vot- 
ing record in presidential elections since 1964, see Elec- 
toral College (table). 


History 


Early days. Historians believe that Indians first lived 
in what is now the Washington, D.C., area about 12,000 
years ago. Captain John Smith, the English soldier who 
helped establish the colony at Jamestown, Virginia, ex- 
plored the Potomac River in 1608. At that time, he found 
a well-established settlement of Nacotchtank Indians, a 
group that spoke the Algonquin language. The Indians 
initially welcomed English trade and alliances, but con- 
flicts over property ownership led to bloody battles. The 
Nacotchtank then abandoned their villages and retreat- 
ed into the forests. 

By 1660, a few wealthy and powerful English colonists 
began to acquire land along the Potomac River for to- 
bacco cultivation. They established large plantations that 
were worked by slaves forcibly transported from Africa. 
In 1740, a tobacco inspection station and warehouse 
were established on the Maryland side of the Potomac 
River. In 1751, the community that grew up around the 
inspection station was named George Town (later 
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Washington's flag was 
adopted in 1938. Its design is 
based on George Washing- 
ton’s coat of arms. 


The city seal, adopted in 
1871, shows Justice placing 
a wreath on a statue of 
George Washington. 


spelled Georgetown). By 1791, when it became part of 
the area chosen as the capital, Georgetown was one of 
the nation’s leading tobacco ports and trading centers. 

Choosing the capital. Several different cities served 
as the nation’s capital during the early years of American 
independence. In 1783, Congress decided that the coun- 
try should have a permanent center of government. It 
was difficult for the members of Congress to agree ona 
location because they realized that the area where the 
capital was placed would gain wealth and political influ- 
ence. Representatives from the Northern states wanted 
the capital to be in Philadelphia. Southerners felt that the 
economic interests of the Northern states were too dif- 
ferent from their own, and they wanted the capital in a 
State where slavery was legal. 

Alexander Hamilton and Thomas Jefferson worked 
out a compromise. Hamilton, who was serving as the 
U.S. secretary of the treasury, was concerned about sta- 
bilizing the national economy. He felt that Congress 
should agree to pay the debts that some Northern states 
still owed due to their participation in the Revolutionary 
War in America (1775-1783). Jefferson, the secretary of 
state, was from Virginia, a state that had already paid all 
its war debts. Jefferson agreed to support Hamilton's 
proposal if Hamilton would agree to locating the capital 
in a Southern city. Their compromise resulted in Con- 
gress passing the Residence Act of 1790. 

The act gave President George Washington the pow- 
er to choose a spot for the capital. Washington selected 
an area of 100 square miles (259 square kilometers) on 
the Potomac River between the mouth of the Eastern 
Branch (now known as the Anacostia River) and 
Conocheague Creek, 70 miles (113 kilometers) upstream. 
The site Washington chose was only a few miles north 
of his home at Mount Vernon, Virginia. 

The president's choice, made in 1791, included the 
land north of the Potomac that is now occupied by the 
city as well as an area south of the Potomac River. The 
land north of the Potomac, which belonged to the state 
of Maryland, included the port of Georgetown. The land 
south of the Potomac, which belonged to Virginia, had a 
well-established tobacco port of its own, Alexandria. The 
states of Maryland and Virginia turned over the territory 
to the federal government. 

Building the city. George Washington hired Pierre 
Charles L’Enfant, a French engineer, to create a plan for 
the physical layout of the city. L'Enfant's plan dealt only 
with the area between the Anacostia River and George- 
town, and extended north only to what is now Florida 
Avenue. Georgetown, Alexandria, and Washington 
County (the land north of Florida Avenue) remained sep- 
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arate, with their own local governments. The entire plan 
centered around the placement of the U.S. Capitol on 
Jenkins Hill, which L’Enfant called “a pedestal awaiting a 
monument.” L’Enfant’s plan is discussed in more detail 
earlier in this article, in the section The City. 

President Washington had to persuade the people 
who owned the land designated as the capital to donate 
their property to the U.S. government. Because L'Enfant 
had difficult relationships with the local landowners and 
government officials, Washington had to fire him before 
his work was completed. But two surveyors, Andrew El- 
licott and Benjamin Banneker, laid out the streets and 
lots according to L’Enfant's plan. Ellicott was a veteran of 
the Revolutionary War. Banneker was a free African 
American scientist and mathematician. 

President Washington appointed three commission- 
ers to direct the construction and affairs of the new capi- 
tal city. When the federal government moved to its new 
home in 1800, the commissioners named the city Wash- 
ington, after the president who had played such a key 
role in the city’s establishment. They called the entire 
area the District of Columbia. 

Slow beginnings. The Constitution of the United 
States gave Congress the power to govern Washington. 
In 1802, Congress established a local government. The 
City Council members were elected by local residents, 
but the mayor was appointed by the president. In 1820, 
the citizens of Washington were granted the right to 
elect their own mayor. But they were not permitted to 
vote for members of Congress or the president. 

In August 1814, during the War of 1812, British sol- 
diers invaded Washington and burned most of the pub- 
lic buildings, including the Capitol, White House, Li- 
brary of Congress, and the Navy Yard. Members of 
Congress threatened to move the Capitol to a less vul- 
nerable location, but Washingtonians persuaded them 
to stay. Workers completed the reconstruction of the 
government buildings in 1819. 

The predictions that Washington would become an 
important commercial and industrial center did not 
come true right away. Once the Baltimore and Ohio Rail- 
road was completed from Baltimore to Cumberland, 
Maryland, the city could no longer compete economi- 
cally with Baltimore and other long-established cities, 
such as Boston, New York, Philadelphia, and Charleston. 
Lacking economic growth, Washington remained a 
small city. By the 1840's, there were stil! only about 
50,000 residents, and much of the land in the District of 
Columbia remained undeveloped. In 1846, Congress re- 
turned to Virginia the land south of the Potomac River. 

The issue of slavery. The presence of slavery in the 
capital of freedom remained a difficult issue and the 
subject of much argument. Slaves helped construct the 
U.S. Capitol, the White House, other federal buildings, 
and city streets. By 1830, free blacks outnumbered 
slaves in the District of Columbia. Washington’s City 
Council repeatedly tried to prohibit local slavery and the 
slave trade, but pro-slavery congressmen blocked their 
every attempt. In the mid-1800’s, Washington became 
the focus of the abolition movement. The Underground 
Railroad, an informal system that helped slaves escape, 
was active in both the city and Georgetown. 

The Compromise of 1850 abolished the buying and 
selling of slaves in the District of Columbia. In 1862, sev- 






eral months before President Abraham Lincoln issued 
the Emancipation Proclamation, slavery was abolished 
there. The district conducted the nation’s only compen- 
sated emancipation. Slaveowners who were willing to 
swear a loyalty oath to the U.S. government were paid 
an average of $300 for each of their slaves. 

The Civil War. Washington’s main periods of growth 
have mostly been associated with times of crisis, such as 
wars and depressions. During such times, the role of the 
federal government has expanded to deal with the 
country’s problems, resulting in increased employment 
opportunities in the capital city. 

The American Civil War (1861-1865) was the first crisis 
that caused Washington to expand. During the war, the 
city’s population nearly doubled, from about 60,000 to 
120,000. The Union stationed thousands of troops in 
Washington to protect the city from Confederate attack. 
Large numbers of people flocked to the city to partici- 
pate in the war effort. In addition, thousands of escaping 
slaves, known as “contrabands, poured into Washing- 
ton from the South. Most of them settled near Union 
military camps. After Lincoln issued the Emancipation 
Proclamation, the number of black refugees increased. 
The enormous population growth led to a severe hous- 
ing shortage. Public facilities, such as water and sewer- 
age systems, could not handle the increased demands. 

Congress began a major rebuilding and expansion 
program in Washington after the war. The program 
solved the city’s physical needs. But it indirectly led to an 
end of the people’s right to choose their local govern- 
ment leaders. 

Territorial government abolished. In 1871, Con- 
gress established a territorial government for the dis- 
trict, headed by a governor appointed by the president. 
But the territorial government was dominated by Alex- 
ander “Boss” Shepherd, the head of the Board of Public 
Works. Shepherd directed a massive program of con- 
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V4 SCALE or POLES. 


Pierre L’Enfant'’s plan for Washington showed the location of 
the Capitol, White House, and Mall. President George Washing- 
ton hired L'Enfant, a French engineer, to plan the city. 
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View of the Capitol at Washington, D.C, a hand-tinted engraving by C. |. Bentley after a painting 
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Pennsylvania Avenue in 
1827 was a quiet dirt road. 
The Capitol, background, had 
a different dome and was 
smaller than it is today. The 
present Capitol design dates 
from the 1850's. 


Cte 





by W. H. Bartlett; from American Scenery, published in 1840 by George Virtue 


struction and improvements that transformed Wash- 


_ ington into a beautiful modern city. However, Shepherd 


vastly overspent his budget, and he came under criti- 
cism for his procedures for awarding contracts. He was 


~ accused of favoritism and dishonesty. 


In 1874, a congressional committee investigated the 
Board of Public Works and discovered that the territori- 
al government was nearly $19 million in debt. In their 
dismay at what they saw as sloppy business practices, 
the members of Congress abolished the territorial gov- 
ernment. They replaced it with a panel of three commis- 
sioners. The president appointed the commissioners, 
who had absolute control over district affairs. 

Georgetown and Washington County lost their inde- 
pendent existence and became part of the city of Wash- 
ington. Even the street names were changed in George- 
town to conform to the L’Enfant plan. Washington 
became the only American city in which the people did 
not elect their local officials. 

Continued growth. In 1917, when the United States 
entered World War I, another period of enormous 
growth began. Again, the government needed new 
workers to help direct the war effort as well as the busi- 
nesses and services to support them. The city’s popula- 
tion increased from about 350,000 when the country en- 
tered the war to more than 450,000 in 1918, when the 
war ended. Shortages developed in housing, office 
space, and public facilities. The public school system 
was particularly hard-hit. Overcrowded classrooms held 
as many as 60 students. A number of new neighbor- 
hoods developed in what had previously been the farm- 
land and countryside of Washington County. 

During the Great Depression of the 1930's, jobs be- 
came scarce in all parts of the country except Washing- 
ton. The federal government undertook numerous proj- 
ects designed to end the Depression, and thousands of 
new government jobs were created. Washington’s pop- 
ulation grew from about 485,000 to 665,000 between 
1930 and 1940. The participation of the United States in 
World War II accelerated Washington's growth during 


the 1940's. The district's population peaked at more than 
800,000 in 1950. 

Population changes. The city’s population began to 
decline during the 1950's. However, the population of 
the surrounding suburbs increased. The city’s popula- 
tion decline began with school desegregation in 1954. 
At that time, many white families moved to the suburbs. 
Since about 1955, African Americans have made up the 
majority of the city’s population. However, since the 
1970's, many of the city’s African Americans have also 
moved to the suburbs. 

Between 1950 and 1980, the population of the Wash- 
ington metropolitan area grew faster than that of any 
other large city. It increased from about 1 5 million to 
more than 3 million. By 2000, the metropolitan popula- 
tion rose to nearly 5 million. 

Government changes. After World War II, many 
Washingtonians began demanding the right to partici- 
pate in government. Congress and the states passed a 
constitutional amendment that allowed Washingtonians 
to vote in presidential elections for the first time in 1964. 

In 1967, President Lyndon B. Johnson reorganized the 
district's government by executive order. A mayor and 
nine-member City Council replaced the three-member 
board of commissioners. The mayor and council mem- 
bers were appointed by the president. Johnson named 
as mayor Walter E. Washington, a former District of Co- 
lumbia housing administrator. Washington became the 
first African American to head a major USS. city. 

In 1970, Congress passed legislation permitting 
Washington to have a delegate in the U.S. House of Rep- 
resentatives. The delegate may vote in committees but 
not in votes of the full House of Representatives. Many 
Washingtonians feel this is unjust. They argue that they 
pay federal income taxes but have no voice in the leg- 
islative process that determines those taxes. 

In 1973, Congress granted Washingtonians the right 
to elect local officials for the first time in 100 years. In 
1974, city voters elected Walter E. Washington, who had 
held the post as an appointee since 1967. The mayor and 
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the City Council took responsibility for oversight of the 
city’s 14 local government departments. 

In the 1970's, many Washingtonians began to support 
a movement to make the District of Columbia a state. In 
a 1980 election, a majority of Washington’s voters sup- 
ported statehood and, two years later, chose the name 
New Columbia for the proposed state. The statehood 
petition was sent to the U.S. Congress for approval in 
1983. In 1992, the U.S. House of Representatives ap- 
proved statehood, but the Senate declined to vote on 
the issue. Statehood bills were introduced in both hous- 
es of Congress in 1993, but neither passed. 

The city faced a financial crisis in 1995. As a result, 
Congress seized control of the district government and 
created a Financial Control Board to run the city. The 
president appointed the board members. Control of 
some city functions was restored to local elected offi- 
cials in 1999, and control of the rest was restored by 
2001. The operations of the board created renewed local 
support for the movement to make the district a state. 

On Sept. 11, 2001, terrorists crashed a hijacked com- 
mercial airplane into the Pentagon Building, near Wash- 
ington, D.C. In related incidents that day, two more hi- 
jacked planes crashed into the twin 110-story towers of 
the World Trade Center in New York City, and a fourth 
hijacked plane crashed in Pennsylvania. Part of the Pen- 
tagon was destroyed and, in New York, both towers of 
the World Trade Center collapsed to the ground. About 
3,000 people were killed. The terrorist attack was the 
worst in U.S. history. Jane Donovan 
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Questions 


Why is Washington's local government unusual? 

What is the Tidal Basin? 

What have been the chief causes of the city’s growth? 

Why does Washington have no skyscrapers? 

Which presidents are buried in Arlington National Cemetery? 

Why did Congress have a hard time deciding where to locate 
the capital? Who planned the physical layout of Washington? 

What are Washington's quadrants? 

Why may Washington residents pay in-state tuition at any state 
university? 

What avenue is known is “America’s Main Street?” 


Additional resources 


Benedetto, Robert, and Donovan, Jane. Historical Dictionary of 
Washington, D.C Scarecrow, 2002. 

Bowling, Kenneth R. The Creation of Washington, D.C. 1991. 
Reprint. George Mason Univ. Pr., 1993. 

Stein, R. Conrad, and Kent, Deborah. Washington, D.C Chil- 
dren’s Pr., 1999. Younger readers. 


Washington, Booker T. (1856-1915), was the most in- 
fluential African American leader and educator of his 
time. He became prominent largely because of his role 
as founder and head of Tuskegee Institute, a vocational 
school for blacks in Tuskegee, Alabama. 

Washington advised two presidents—Theodore Roo- 
sevelt and William Howard Taft—on racial problems and 
policies. He also influenced the appointment of several 
blacks to federal office, especially during Roosevelt's ad- 
ministration. Washington described his rise from slavery 
to national prominence as an educator in his best-selling 
autobiography, Up from Slavery (1901). 

Early life. Booker Taliaferro Washington was born a 
slave on April 5, 1856. His birthplace was Hales Ford, 
Virginia, near Roanoke. After the U.S. government freed 
all slaves in 1865, his family moved to Malden, West Vir- 
ginia. There, Washington worked in coal mines and salt 
furnaces. From 1872 to 1875, he attended the Hampton 
Institute, an industrial school for blacks in Hampton, Vir- 
ginia. He became a teacher at the institute in 1879. 





Booker T. Washington National Monument 


Booker T. Washington, a black leader and educator, founded 
Tuskegee Institute and headed the school from 1881 to 1915. 









Washington based many of his educational theories on 
his training at Hampton. 

Educator. In 1881, Washington founded and became 
principal of Tuskegee Normal and Industrial Institute. He 
started this school in an old abandoned church and a 
shanty. The school’s name was later changed to Tus- 
kegee Institute (now Tuskegee University). The school 
taught specific trades, such as carpentry, farming, and 
mechanics, and trained teachers. As it expanded, Wash- 


_ ington spent much of his time raising funds. Under 


Washington’s leadership, the institute became famous 
as a model of industrial education. The Tuskegee Insti- 
tute National Historic Site, established in 1974, includes 
Washington's home, student-made college buildings, 
and the George Washington Carver Museum. 

Washington believed that blacks could benefit more 
from a practical, vocational education rather than a col- 
lege education. Most blacks lived in poverty in the rural 
South, and Washington felt they should learn skills, 
work hard, and acquire property. He believed that the 
development of work skills would lead to economic 
prosperity. Washington predicted that blacks would be 
granted civil and political rights after gaining a strong 
economic foundation. He explained his theories in Up 
from Slavery and in other publications. 

Racial leader. In the late 1800's, more and more 
blacks became victims of lynchings and /im Crow laws 
that segregated blacks (see Jim Crow). To reduce racial 
conflicts, Washington advised blacks to stop demanding 
equal rights and to simply get along with whites. He 
urged whites to give blacks better jobs. 

In a speech given in Atlanta, Georgia, in 1895, Wash- 
ington declared: “In all things that are purely social we 
can be as separate as the fingers, yet one as the hand in 
all things essential to mutual progress.” This speech was 
often called the Atfanta Compromise because Washing- 
ton accepted inequality and segregation for blacks in ex- 
change for economic advancement. The speech was 
widely quoted in newspapers and helped make him a 
prominent national figure and black spokesman. 

Washington became a shrewd political leader and ad- 
vised not only presidents, but also members of Con- 
gress and governors, on political appointments for 
blacks and sympathetic whites. He urged wealthy peo- 
ple to contribute to various black organizations. He also 
owned or financially supported many black newspapers. 
In 1900, Washington founded the National Negro Busi- 
ness League to help black business firms. 

Throughout his life, Washington tried to please 
whites in both the North and the South through his pub- 
lic actions and his speeches. He never publicly support- 
ed black political causes that were unpopular with 
Southern whites. However, Washington secretly fi- 
nanced lawsuits opposing segregation and upholding 
the right of blacks to vote and to serve on juries. 

Opposition to Washington came chiefly from 
W. E. B. Du Bois, a historian and sociologist. Du Bois crit- 
icized Washington's educational and political philoso- 
phy and practices. Du Bois supported higher education 
for talented African Americans who could serve as lead- 
ers. He feared that the success of Washington’s industri- 
al school would limit the development of true higher 
education for blacks. Du Bois accepted the need for in- 
dustrial training. However, he believed that African 
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Americans should also have the opportunity to obtain a 
college education. 

Du Bois attacked Washington's compromising views 
on political and civil rights. Du Bois felt that blacks must 
openly strive for their rights. He criticized what he re- 
garded as Washington's surrender of rights and human 
dignity for economic gain. Du Bois also attacked some 
ways that Washington used his power. By controlling 
many black newspapers, for example, Washington 
made it difficult for differing views to be published. And 
because he was acclaimed as the foremost black leader, 
Washington helped determine what racial policies and 
practices were “acceptable.” Du Bois outlined his criti- 
cisms in his book The Souls of Black Folk (1903). 

By 1910, Washington’s influence had started to de- 
cline as Du Bois and others began new movements. 
These movements led to the creation of such organiza- 
tions as the National Association for the Advancement of 
Colored People (NAACP) and the National Urban League. 
Washington died on Nov. 14, 1915. Raymond W. Smock 

See also African Americans (The rise of new black 
leaders); Du Bois, W. E. B.; Niagara Movement; Tus- 
kegee University. 


Additional resources 


Harlan, Louis R. Booker T.; Washington. 2 vols. 1972, 1983. 

Reprint. Oxford, 1975, 1986. 

Troy, Don. Booker T. Washington. Child's World, 1999. Younger 
readers. 

Washington, Booker T. Up from Slavery. 1901. Reprint. Available 
in many editions. 

Washington, Denzel (1954- _+), is a leading African 

American actor who has gained fame for his intelligent 

performances in challenging roles. He won the 2001 

Academy Award as best actor for his portrayal of a cor- 

rupt policeman in Training Day. Washington was the sec- 

ond African American actor to win the best actor award. 

Sidney Poitier was the first in 1963. 

Washington was born on Dec 28, 1954, in Mount Ver- 
non, New York. He graduated from Fordham University 
in 1977 and studied acting at the American Conservatory 
Theatre in San Francisco. He started his acting career on 
the stage in New York City, appearing in both Shake- 
spearean and modern plays. Washington made his mo- 
tion-picture debut in 1981 in Carbon Copy. From 1982 to 
1988, he was featured in the television dramatic series 
“St. Elsewhere.” 

Washington won the 1989 Academy Award as best 
supporting actor for his performance as a black soldier 
during the American Civil War in Glory. Washington's 
other notable motion pic- 
tures include A Soldier's 
Story (1984), Cry Freedom 
(1987), Mo’ Better Blues 
(1990), Mississippi Masala 
(1991), Malcolm X (1992), 
The Pelican Brief(1993), 
Philadelphia (1993), Crim- 
son Tide (1995), Courage 
Under Fire (1996), The 
Siege (1998), The Bone 
Collector (1999), The Hurri- 
cane (1999), and Remem- 
ber the Titans (2000). 
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Washington, George (1732-1799), won a lasting 
place in American history as the “Father of the Country.” 
For nearly 20 years, he guided his country much as a fa- 
ther cares for a growing child. 

In three important ways, Washington helped shape 
the beginning of the United States. First, he commanded 
the Continental Army that won American independence 
from Great Britain in the Revolutionary War. Second, 
Washington served as president of the convention that 
wrote the United States Constitution. Third, he was 
elected the first President of the United States. 

Most Americans of his day loved Washington. His 
army officers would have tried to make him king if he 
had let them. From the Revolutionary War on, his birth- 
day was celebrated each year throughout the country. 

Washington lived an exciting life in exciting times. As 
a boy, he explored the wilderness. When he grew older, 
he helped the British fight the French and Indians. Sev- 
eral times he was nearly killed. As a general, he suffered 
hardships with his troops in the cold winters at Valley 
Forge, Pa., and Morristown, N.J. He lost many battles, 
but led the American army to final victory at Yorktown, 
Va. After he became President, he successfully solved 
many problems in turning the plans of the Constitution 
into a working government. 

Washington went to school only until he was about 
14 or 15. But he learned to make the most of all his abili- 
ties and opportunities. Washington’s remarkable pa- 
tience and his understanding of others helped him win 
people to his side in times of hardship and discourage- 
ment. 

There are great differences between the United 
States of Washington's day and that of today. The new 
nation was small and weak. It stretched west only to the 


Mississippi River and had fewer than 4,000,000 people. 
Most people made their living by farming. Few children 
went to school. Many men and women could not read 
or write. Transportation and communication were slow. 
It took Washington 3 days to travel about 90 miles (140 
kilometers) from New York City to Philadelphia, longer 
than it now takes to fly around the world. There were 
only 11 states in the Union when Washington became 
President and 16 when he left office. 

Many stories have been told about Washington. Most 
are probably not true. So far as we know, he did not 
chop down his father's cherry tree, then confess by say- 
ing: “I cannot tell a lie, Pa.” He probably never threw a 
stone across the Rappahannock River. But such stories 
show that people were willing to believe almost any- 
thing about his honesty and his great strength. One of 
Washington's officers, Henry “Light Horse Harry” Lee, 
summed up the way Americans felt and still feel about 
Washington: “First in war, first in peace, and first in the 
hearts of his countrymen.” 


Washington the man 


Washington's appearance caused admiration and re- 
spect. He was tall, strong, and broad-shouldered. As he 
grew older, cares lined his face and gave him a some- 
what stern appearance. Perhaps the best description of 
Washington was written by a friend, George Mercer, in 
1760: 

“He may be described as being straight as an Indian, 
measuring 6 feet 2 inches in his stockings, and weighing 
175 pounds...A large and straight rather than a promi- 
nent nose; blue-gray penetrating eyes. . . He has a clear 
though rather colorless pale skin which burns with the 
sun... dark brown hair which he wears in a queue... 
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When Washington became president in 1789, 11 states 
had ratified the Constitution. When he left office in 1797, the 
Union had 16 states. 


The U.S. flag adopted in 1795 
recognized the addition of 
Vermont and Kentucky to the 
Union. It served as the na- 
tion's flag until 1818. 





His mouth is large and generally firmly closed, but 
which from time to time discloses some defective teeth 
... His movements and gestures are graceful, his walk 
majestic, and he is a splendid horseman.” 

Washington set his own strict rules of conduct, but he 
also enjoyed having a good time. He laughed at jokes, 
though he seldom told any. 

One of the best descriptions of Washington’s charac- 
ter was written after his death by Washington's fellow 


Important dates in Washington's life 


1732 
1749 
1751 
1753 


(Feb. 22) Born in Westmoreland County, Virginia. 

Became official surveyor for Culpeper County, Virginia. 

Went to Barbados Island, British West Indies. 

Carried British ultimatum to French in Ohio River Valley, 
as a major. 

Surrendered Fort Necessity in the French and Indian 
War, as a colonel. 

(July 9) With General Edward Braddock when defeated by 
French and Indians. 

1755-1758 Commanded Virginia's frontier troops, as a colonel. 


1754 


1755 


1759 (Jan. 6) Married Mrs. Martha Dandridge Custis. 

1774 Elected delegate to First Continental Congress. 

1775 Elected delegate to Second Continental Congress. 

1775 (June 15) Elected commander in chief of Continental 
Army. 

1781 (Oct. 19) Victory at Yorktown. 

1787 (May 25) Elected president of the Constitutional Conven- 
tion. 

1789 Elected first President of the United States. 

1792 Reelected President of the United States. 

1796 (Sept. 19) Published Farewell Address, refusing a third 
term. 

1798 (July 4) Commissioned lieutenant general and command 
er in chief of new United States Army. 

1799 (Dec. 14) Died at Mount Vernon at age 67. 
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The world of President Washington 


The French Revolution began in 1789. In one of the first 
major acts of rebellion, French citizens captured the Bastille, 
a royal fortress and hated symbol of oppression. 

The first U.S. census was begun in August 1790, and took 
18 months to complete. It counted 3,929,214 people. 

The Industrial Revolution in the United States made a big 
advance in 1790, when Samuel Slater established the nation’s 
first water-powered cotton mill in Pawtucket, R. |. 

Plans for a permanent national capital moved forward 
when President Washington selected a site on the Potomac 
River in 1791. Construction of the White House began the 
next year. 

The Bill of Rights became law in 1791. These first 10 amend- 
ments to the U.S. Constitution guaranteed basic liberties. 
The New York Stock Exchange was established in 1792. 
Eli Whitney's cotton gin, patented in 1794, revolutionized 
the economy of the South. The device Jed to mass produc- 
tion of cotton and increased the demand for slave labor. 
General Anthony Wayne defeated the Indians in 1794 in 
the Battle of Fallen Timbers. A treaty signed the following 
year opened a huge tract of land in Ohio to white settlers. 
The first important turnpike in the United States was 
completed in 1795 between Philadelphia and Lancaster, Pa. 
Other toll roads built in the 1790's encouraged development 
in New England and the Middle Atlantic region. 

The first smallpox vaccination was given by English physi- 
cian Edward Jenner in 1796. It represented a major advance 
in the battle against this dread disease. 


WORLD BOOK map 


Virginian Thomas Jefferson: 

“His mind was great and powertul ... as far as he saw, 
no judgment was ever sounder. It was slow in opera- 
tion, being little aided by invention or imagination, but 
sure in conclusion. ... 

“Perhaps the strongest feature in his character was 
prudence, never acting until every circumstance, every 
consideration, was maturely weighed; refraining if he 
saw a doubt, but, when once decided, going through 
with his purpose, whatever obstacles opposed. 

“His integrity was most pure, his justice the most in- 
flexible | have ever known ... 

“He was, indeed, in every sense of the words, a wise, 
a good and a great man. ... On the whole, his character 
was, in its mass, perfect ... it may truly be said, that 
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A memorial mansion stands on the site of George Washing- 
ton’s birthplace on Pope's Creek in Westmoreland County, Vir 
ginia. The original house burned down in 1779. 
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never did nature and fortune combine more perfectly to 
make a man great.. © 


Early life (1732-1746) 


Family background. George Washington inherited 
much more than a good mind and a strong body. Wash- 
ington belonged to an old colonial family that believed 
in hard work, in public service, and in worshiping God. 
The Washington family has been traced back to 1260 in 
England. The name at that time was de Wessington. It 
was later spelled Washington. Sulgrave Manor in Eng- 
land is regarded as the home of George Washington's 
ancestors (see Sulgrave Manor). 

George's great-grandfather, John Washington (1632- 
1677), came to live in America by accident. He was mate 
ona small English ship that went aground in the Poto- 
mac River in 1656 or 1657. By the time the ship was re- 
paired, he had decided to marry and settle in Virginia. 
He started with little money. Within 20 years he owned 
more than 5,000 acres (2,000 hectares), including the 
land that later became Mount Vernon. Lawrence Wash- 
ington (1659-1698), the eldest son of John, was the 
grandfather of George. 

Washington’‘s parents. George's father, Augustine 
Washington (1694-1743), was Lawrence's youngest son. 
After iron ore was discovered on some of his land, he 
spent most of his time developing an ironworks. He had 
four children by his first wife, jane Butler. She died in 
1729. In March 1731, he married Mary Ball (17092-1789), 
who became George's mother. 

Mary Ball did not have a very happy childhood. Her 
father and mother both died before she was 13. Al- 
though she had inherited property from her mother, she 
spent all her life worrying about money. After her son 
George became a man, she wrote him many letters ask- 
ing for money even though she did not always need it. 

Augustine and Mary Ball Washington had six chil- 
dren. Besides George, there were: Betty (1733-1797), 
Samuel (1734-1781), John Augustine (1736-1787), Charles 
(1738-1799), and Mildred (1739-1740). 

Boyhood. George Washington was born on Pope's 
Creek Plantation in Westmoreland County, Virginia, on 
February 22, 1732 (February 11, on the Old Style Calen- 
dar then in use; see Calendar). When George was about 
3 years old, his family moved to the large, undeveloped 
plantation that was later called Mount Vernon. It lay 
about 50 miles (80 kilometers) up the Potomac River in 
Virginia and was then called Little Hunting Creek Farm. 
George's only playmates at the plantation were his 
younger sister and brothers. No neighbors lived close 
by. But George probably had fun exploring the nearby 
woods and helping out in farm work. He saw little of his 
father, who made many trips to his ironworks, about 30 
miles (48 kilometers) away. 

In 1738, when George was nearly 7, his father decided 
to move closer to the ironworks. He bought the 260-acre 
(105-hectare) Ferry Farm which lay on the Rappahannock 
River across from Fredericksburg, Va. 

Education. George probably began going to school 
in Fredericksburg soon after the family moved to Ferry 

rm. No accurate records have been found that tell 
who his teachers were. Altogether, he had no more than 
seven or eignt years of school. His best subject was 
arithn /rote his lessons in ink on heavy paper. 


His mother or a teacher then sewed the paper into note- 
books. 

George studied enough history and geography to 
know something of the outside world. But he never 
learned as much about literature, foreign languages, 
and history as did Thomas Jefferson or James Madison. 
They had the advantage of much more formal education. 

By the time he ended his schoolwork at the age of 14 — 
or 15, George could keep business accounts, write clear 
letters, and do simple figuring. During the rest of his life 
he kept diaries and careful accounts of his expenses. 

George's father had probably planned to send him to 
school in England because there were few schools in 
Virginia. But Augustine Washington died when George 
was only 11, and the plans came to nothing. After his fa- 
ther’s death, George's mother did not like to have him 
away from home for long. George was to inherit Ferry 
Farm when he reached 21. Meanwhile, he, his younger 
sister and brothers, and the farm were left in the care of 
his mother. 

Plantation life. Growing up at Ferry Farm, young 
George helped manage a plantation worked by 20 black 
slaves. He was observant and hard-working. He learned 
how to plant and produce tobacco, fruit, grains, and 
vegetables. He saw how many things a plantation 
needed to keep operating, such as cloth and iron tools. 
He also developed his lifelong love for horses. At the 
same time, Washington enjoyed the life of a young Vir- 
ginia country gentleman. He had boyhood romances 
and wrote love poems. He became a good dancer. And 
he enjoyed hunting, fishing, and boating on the river. 

Development of character. As a youth, Washington — 
was sober, quiet, attentive, and dignified. His respect for 
his elders and his dependability made him admired. He 
experienced the hardships of colonial life on the edge 
of the wilderness. He learned that life was difficult. This 
helped make him become strong and patient. 

As a schoolboy, Washington copied rules of behavior 
in an exercise book, perhaps at the suggestion of his 
mother or a teacher. Following are some of these rules 
in his own spelling, capitalization, and punctuation: 


Turn not your Back to others especially in Speaking, Jog 
not the Table or Desk on which Another reads or writes, 
lean not upon any one. 

Use no Reproachfull Language against any one neither 
Curse nor Revile. 

Play not the Peacock, looking every where about you, to 
See if you be well Deck't, if your Shoes fit well, if your Skok- - 
ings Sit neatly, and Cloths handsomely. 

While you are talking, Point not with your Finger at him of 
Whom you Discourse nor Approach too near him to whom 
you talk especially to his face. 

Be not Curious to Know the Affairs of Others neither ap- 
proach those that Speak in Private. 

It's unbecoming to Stoop much to ones Meat Keep your | 
Fingers clean & when foul wipe them on a Corner of your 
Table Napkin. 


George Washington’s admiration for his half brother 
Lawrence (1718-1752) also influenced his development. 
Lawrence had been educated in England. He had the 
polish of a young English gentleman. From 1740 to 1742, 
Lawrence had gone to South America as a Virginia vol- 
unteer captain in a brief war between Great Britain and © 
Spain. Lawrence took no part in the actual fighting. But 
he returned to Virginia with many war stories. These 
tales excited George's imagination. George became a 
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Washington became a surveyor when he was a teen-ager. He 
earned enough to support himself and to buy many acres of 
land. He made several survey trips to the Virginia wilderness. 


frequent visitor to the fashionable new house that Law- 
rence had built at Mount Vernon. 

Lawrence decided that 14-year-old George should 
join the British Royal Navy. George wanted to go, but he 
needed his mother's permission. No matter how much 
he argued, she would not let him go. She asked advice 
of her half brother, Joseph Ball. He suggested somewhat 
jokingly that rather than let George become a sailor, it 
would be better to apprentice him to a tinker, a mender 
of pots and pans. 


Washington the surveyor (1747-1752) 


After teen-aged George Washington gave up hopes 
of becoming a sailor, he became interested in exploring 
the frontier. Becoming a surveyor and marking out new 
farms in the wilderness would give him a chance to 
seek adventure and earn money. He enjoyed mathemat- 
ics, and he easily picked up an understanding of frac- 
tions and geometry. Then he took his father’s old set of 
surveying instruments out of storage. At 15, he began 
studying to be a surveyor. 

On one of his frequent visits to Mount Vernon, 
George met Lord Fairfax, the largest property owner in 
Virginia. Fairfax was a cousin of Lawrence Washington's 
wife. He owned more than 5 million acres (2 million hec- 
tares) of land in northern Virginia. These lands extended 
to the Allegheny Mountains and included much of the 
Shenandoah Valley. 

First expedition. Lord Fairfax began planning an ex- 
pedition to survey his western lands. James Genn, an ex- 
pert surveyor, was put in charge of the expedition. Six- 
teen-year-old George Washington was invited to go 
along. The boy persuaded his mother to let him make 
his first long trip away from home. 

The month-long expedition set out on horseback in 
March 1748. Washington learned to sleep in the open 
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and hunt for food. By the time he returned to Mount 
Vernon, he felt he had grown into a man. 

Professional surveyor. In July 1749, Washington 
was appointed official surveyor for Culpeper County. In 
November, Lord Fairfax allowed him to make a short 
surveying trip on his own to the Allegheny Mountains. 

Washington lived at Mount Vernon for part of that 
winter. His surveying work paid him well. It was one of 
the few occupations in which a person could expect to 
be paid in cash. Most other business in Virginia was car- 
ried on with payments in tobacco. Washington kept 
track in his account book of small loans he made to his 
relatives and friends. He also wrote down winnings and 
losses at playing cards and billiards. 

During the next three years, Washington made more 
and more surveys as settlers moved into the Shenan- 
doah Valley. He carefully saved his money. When he saw 
a particularly good piece of land, he bought it. By 1752, 
he owned about 2,300 acres (930 hectares). 

Only foreign trip. In 1751, George Washington made 
his only trip away from the shores of America. Lawrence 
Washington had become seriously ill. He decided to sail 
to the warm climate of Barbados Island in the British 
West Indies for his health. He asked George to go along. 

The brothers arrived at the island in November. 
George's diary shows he was interested in comparing 
farming methods on the island with those of Virginia. 
Two weeks after arriving, George became ill with small- 
pox. He carried a few pox scars on his face the rest of his 
life. A week after recovering, George decided to return 
to Virginia while Lawrence remained in the tropics. 

George was now 20. He fell in love with 16-year-old 
Betsy Fauntleroy, the daughter of a Richmond County 
planter and shipowner. George proposed to her at least 
twice. Each time he was refused. He sadly wrote that she 
had given him a “cruel sentence.” 

In early June 1752, Lawrence Washington suddenly 
returned home. He died of tuberculosis before the end 
of the month. Lawrence left Mount Vernon to his wife 
for as long as she lived, then to his daughter. He pro- 
vided that the estate should go to George if his daughter 
died with no children of her own. He also left George an 
equal share of his land in the Shenandoah Valley with 
his other three brothers. 


Early military career (1753-1758) 


At the age of 20, George Washington had no experi- 
ence or training as a soldier. But Lawrence's war stories 
had interested him in military affairs. He applied to the 
governor for a commission in the militia. In December 
1752, he was commissioned as a major and put in 
charge of training militia in southern Virginia. Washing- 
ton probably prepared for his new duties by reading 
books on military drills and tactics. 

Messenger to the French. In October 1753, Wash- 
ington learned that Robert Dinwiddie, the acting gover- 
nor of Virginia, planned to send a message to the 
French military commander in the Ohio River Valley. 
Dinwiddie intended to warn the French that they must 
withdraw their troops from the region. Both the French 
and the British wanted the Ohio River Valley for fur trad- 
ing, and British speculators wanted to invest in land 
there. Washington volunteered to carry the message. 
Dinwiddie gave him the task. 
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In mid-November, Washington set out on the danger- 
ous trip. With him went Christopher Gist, a frontier 
guide; an interpreter; and four frontiersmen. Washing- 
ton’s party traveled north into western Pennsylvania. 
Sometimes the men covered as much as 20 miles (32 kil- 
ometers) in a day. They stopped at an Indian village near 
the site of present-day Pittsburgh, Pa. There, three In- 
dian chiefs agreed to accompany the party to visit the 
French. The Indians gave George the name Conotocar- 
ious, which meant Towntaker. 

Early in December, Washington reached French 
headquarters at Fort Le Boeuf, just south of present-day 
Erie, Pa. The French commander rejected Dinwiddie's 
warning. He said that his orders were to take and hold 
the Ohio River Valley. He gave Washington a letter to 
carry back to the British. Washington experienced many 
hardships and dangers on the return trip to Virginia. It 
was late December and bitterly cold. Snow lay deep on 
the ground. Once Washington nearly drowned trying to 
cross the Allegheny River on a raft. 

On Jan. 16, 1754, Washington reached Williamsburg, 
Va., and delivered the French reply to Dinwiddie. Wash- 
ington urged Dinwiddie to build a fort where the Ohio 
and Allegheny rivers joined (the site of present-day Pitts- 
burgh). He also drew a detailed map of the region. Be- 
fore the end of the month, Dinwiddie ordered a force of 
frontiersmen to build the fort. The governor had un- 
knowingly taken the first step toward the French and In- 
dian War, which was to spread to many other countries. 
This war was known in Canada and Europe as the Seven 
Years War. 

First military action. The 22-year-old Washington 
was promoted to lieutenant colonel. He received orders 
to enlist troops to man the new fort. He found Ameri- 
cans resentful because the Virginia government refused 
to pay them as much as regular British soldiers. Wash- 
ington himself angrily threatened to resign because his 
pay was lower than that of a lieutenant colonel in the 
regular British army. Perhaps for the first time he real- 
ized that American colonists were treated unfairly. It 
also may have been the first time he thought of himself 
as an American rather than as an Englishman. 

Washington set out with about 160 poorly trained sol- 
diers in April 1754. He was still 100 miles (160 kilome- 
ters) from the fort when he learned the French had cap- 
tured it. Washington decided to move on toward the 
fort, which the French had named Fort Duquesne. 

On May 28, 1754, Washington’s men fired the first 
shots of the war. He surprised a group of French troops, 
killed 10, wounded 1, and took 21 prisoners. Only one of 
Washington's men was killed. Washington described his 
feelings in the short fight: “I heard bullets whistle and 
believe me there is something charming in the sound.” 

Surrender of Fort Necessity. Washington's men 
built a fort about 60 miles (97 kilometers) south of Fort 
Duquesne. They completed it in June and named it Fort 
Necessity. Meanwhile, Washington had been promoted 
to the rank of colonel. 

Early in June, about 180 Virginia soldiers arrived to re- 
inforce Fort Necessity. Some friendly Indians also joined 
Washington's forces. But no food arrived. On June 14, 
just as the last food was being eaten, a company of 
about 100 British regular army troops arrived. They 
brought with them some vitally needed supplies. 


On July 3, the French attacked Fort Necessity. Wash- 
ington had fewer than 400 men. Many of the troops 
were sick, and all of them were hungry. The French fired 
from behind trees and rocks. About 30 of Fort Necessi- 
ty’s defenders were killed and 70 wounded. A rainstorm 
turned the battlefield into a sea of mud. As night fell, the 
young colonel had few men, little food, and no dry gun- 
powder. His position was hopeless. About midnight, 
Washington agreed to surrender Fort Necessity. The 
French let him march out of the fort and return to Vir- 
ginia with his men and guns. 

A discouraged Washington returned to Williamsburg 
two weeks later. The colonists did not blame the young 
colonel for losing the fort. They praised Washington and 
his men for their bravery. 

In October, Washington again visited Williamsburg. 
He was shocked when Dinwiddie told him he had or- 
ders from London not to allow colonial officers to have 
ranks above captain. Washington wanted a military ca- 
reer, but he angrily resigned, rather than be lowered 
from the rank of colonel to captain. 

Washington had inherited Ferry Farm from his father, 
but he did not wish to go there to live with his mother. 
Instead, he rented Mount Vernon from the widow of his 
half brother Lawrence. He agreed to pay a rent of 15,000 
pounds (6,800 kilograms) of tobacco a year. 

Braddock’s defeat. In March 1755, Washington re- 
ceived a message from Major General Edward Brad- 
dock. The British general invited Washington to help 
him in a new campaign against the French at Fort Du- 
quesne. Washington agreed to serve without pay as one 
of Braddock’s aides. He believed this was an excellent 
opportunity to learn from an experienced general. 

Braddock assembled his forces at Fort Cumberland, 
Md., about 90 miles (140 kilometers) southeast of Fort 
Duquesne. On June 7, the troops started across the 
rough country. Washington was upset by the slow 
march. He wrote in a letter: “They were halting to level 
every mole hill, and to erect bridges over every brook; 
by which means we were 4 days getting 12 miles.” 

During the second week of the march, Washington 
became seriously ill with a high fever. He was forced to 
remain behind in camp for two weeks. He warned Brad- 
dock to be careful of “the mode of attack which, more 
than probably, he would experience from the Canadian 
French, and their Indians.” 

On July 9, the British had nearly reached Fort Du- 
quesne. After making two dangerous crossings of the 
Monongahela River, Braddock ordered his long column 
to march forward. Wearing bright red uniforms, the Brit- 
ish soldiers looked as though they were parading be- 
fore the king. Washington was not yet well, but he had 
rejoined the army and rode his horse with pillows tied 
to the saddle. Braddock was confident that the French 
now would wait at their fort for his attack. What hap- 
pened next was later described by Washington: 

“We were attacked (very unexpectedly | must own) by 
about 300 French and Indians; our numbers consisted of 
about 1300 well armed men, chiefly regulars, who were 
immediately struck with such a deadly panic, that noth- 
ing but confusion and disobedience of orders prevailed 
amongst them. 

“,..the English soldiers . .. broke and ran as sheep 
before the hounds. . . The general (Braddock) was 
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During the French and Indian War, Washington served as an aide to British General Edward 
Braddock. Braddock was killed in July 1755, after leading his troops to defeat near Fort Duquesne. 
Washington is shown above reading the burial service over Braddock’s body. 


wounded behind the shoulder, and into the breast; of 
which he died three days after... 

‘I luckily escaped without a wound, though | had four 
bullets through my coat and two horses shot under me 


With Braddock’s defeat and death, Washington was 
released from service. He rode home to Mount Vernon. 
Shortly after, in a letter to one of his brothers, he 
summed up his military career thus far: 

“Lwas employed to go a journey in the winter (when | 
believe few or none would have undertaken it) and what 
did | get by it? My expenses borne! I then was appointed 
with trifling pay to conduct a handful of men to the 
Ohio. What did | get by this? Why, after putting myself 
to a considerable expense in equipping and providing 
necessaries for the campaign—I went out, was soundly 
beaten, lost them all—came in, and had my commission 
taken from me, or in other words, my command re- 
duced, under pretense of an order from home... | have 
been on the losing order ever since | entered the serv- 
ice... 

Frontier commander. The French encouraged the 
Indians to attack English settlers. In August 1755, Din- 
widdie persuaded Washington to accept a new commis- 
sion as colonel. Washington would take command of 
Virginia's colonial troops to defend the colony's 350- 
mile (563-kilometer) western frontier. 

Many of the Virginians recruited by Washington and 
his officers were homeless men. Sometimes Washing- 


ton had less than 400 of the 1,500 men that he was sup- 
posed to have. Often he had to call the militia to help 
him. But the militia would not stay with him very long, 
and many of the militiamen did not even have weapons. 

Washington constantly urged that a new attack be 
made on Fort Duquesne. The British finally decided in 
1758 to attack Fort Duquesne again. An advance British 
force of 800 men again was ambushed by the French 
and Indians. More than 300 British soldiers were killed. 
When the main army, including Washington, finally 
reached the fort in late November, the French had 
burned it and retreated toward Canada. 

Washington returned to Virginia to hang up his 
sword. He was now the most famous American-born 
soldier. He knew how to train other soldiers and how to 
run an army. More important, he had shown courage 
and patience in leading his men. 


The peaceful years (1759-1773) 


At the age of 26, Washington turned to seeking happi- 
ness as a country gentleman and to building a fortune. 
During the next 16 years, he became known as a skilled 
farmer, an intelligent businessman, a popular legislator, 
a conscientious warden of the Church of England, and a 
wise county court judge. 

Marriage. On Jan. 6, 1759, Washington married Mrs. 
Martha Dandridge Custis (see Washington, Martha Cus- 
tis). She was a widow, eight months older than George. 
The marriage probably took place in New Kent County, 
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Virginia, at the bride's plantation home, which was 
called the White House. Her first husband had left a for- 
tune of about 18,000 acres (7,300 hectares) of land and 
£30,000. This was divided equally among the widow and 
her two children, John “Jackie” Parke Custis (1754-1781) 
and Martha “Patsy” Parke Custis (1756-1773). Washington 
became a loving stepfather to the children. He and Mar- 
tha had no children of their own. 

Legislator. After a six-week honeymoon at the White 
House, Washington took his new family to Williams- 
burg. There he served for the first time in the colonial 
legislature. He had been elected to the House of Bur- 
gesses in 1758, while still on the frontier. Although he 
had not personally campaigned, he had paid bills for his 
friends to entertain voters during the campaign. 

During the next 15 years, Washington was reelected 
time after time to the legislature. He seldom made 
speeches and did not put any important bills before the 
legislature. More important, he learned the process of 
representative government. He saw the difficulties in 
getting a law passed. The experience gave him patience 
in later years when he had to deal with Congress during 
the Revolutionary War and as President. He also became 
acquainted with Thomas Jefferson, Patrick Henry, and 
other Virginia leaders. 

Farmer and landowner. Washington brought his 
wife and children to Mount Vernon in April 1759. He 
found it badly run down by the neglect of his overseers. 

In 1761, Washington inherited Mount Vernon be- 
cause his half brother Lawrence's widow and daughter 
had both died. He began to buy farms that lay around 
the estate. He also bought western lands for future de- 
velopment. In 1770, Washington made a trip west as far 
as the present town of Gallipolis, Ohio, searching for 
good land to buy. By 1773, he owned about 40,000 acres 
(16,000 hectares). Washington also controlled the large 
Custis estate of his wife and her children. He rented 
much of his land to tenant farmers. 

Washington was a careful businessman. He did his 


Washington married Mrs. 
Martha Dandridge Custis, a 
wealthy Virginia widow, in 
1759. He became a loving 
stepfather to Martha's two 
children, “Patsy” and “Jackie.” 
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own bookkeeping and recorded every penny of ex- 
pense or profit. His ledgers tell us when he bought gifts 
for his family, and what prices he received for his crops. 
As a large landowner, Washington had to supervise 
many different activities. He wanted to learn more about 
farming, so he bought the latest books on the subject. 
When he discovered he could not grow the best grade 
of tobacco at Mount Vernon, he switched to raising 
wheat. He saw the profit in making flour, so he built his 
own flour mill. Large schools of fish swam in the Poto- 
mac River, and Mount Vernon became known for the 
barrels of salted fish it produced. Washington experi- 
mented with tree grafting to improve his fruit orchards. 
Social life at Mount Vernon revolved around receiv- 
ing visitors. Many people came there for pleasure as 
well as for business. The men often joined Washington 
in his favorite sport, fox hunting. Both men and women 
enjoyed dining and playing cards in the beautiful rooms 
of the mansion. Washington often visited other planta- 
tions. Several times a year, he went to such towns as 
Williamsburg and Alexandria, Va., and Annapolis, Md., 
to attend plays and dances, watch horse races, and shop. 


The coming revolution (1774-1775) 


The American colonists in the late 1760's and early 
1770's grew angrier and angrier at the taxes placed on 
them by Great Britain. As a legislator and as a leading 
landowner, Washington was deeply concerned as rela- 
tions with Great Britain worsened. During this time his 
knowledge of colonial affairs increased. He read many 
newspapers and political pamphlets and often dis- 
cussed the growing crisis with his neighbor, George 
Mason, a leading statesman of the time (see Mason, 
George). 

Lord Botetourt, the British governor, dismissed the 
Virginia legislature in 1769 because the representatives 
had protested the taxation imposed by the British Town- 
shend Acts. Washington met with other legislators in a 
Williamsburg tavern. He presented a plan that he and 


Mason had discussed for forming an association to boy- 
cott imports of British goods. The plan was quickly 
adopted. 

Washington became one of the first American leaders 
to consider using force to “maintain the liberty of the 


— colonies.” He wrote Mason in April 1769: ”. . . That no 
' man should scruple, or hesitate a moment to use arms 


in defense of so valuable a blessing, on which all the 
good and evil of life depends, is clearly my opinion; yet 
Arms | would beg leave to add, should be the last. . . re- 
sort.” 

In 1774, the British closed the port of Boston as pun- 
ishment for the Boston Tea Party. Virginia legislators 
who protested were dismissed by Governor Lord Dun- 
more. Again the representatives met as private citizens. 
They elected seven delegates, including Washington, to 
attend the First Continental Congress in Philadelphia. 
Washington wrote: ”. . . shall we supinely sit and see 
one province after another fall a prey to despotism?” 

First Continental Congress. The Continental Con- 
gress met in September 1774. There, Washington had 
his first chance to meet and talk with leaders of other 
colonies. The members were impressed with his judg- 
ment and military knowledge. Washington made no 
speeches and he was not appointed to any committees. 
But he worked to have trade with Great Britain stopped 
by all the colonies. The trade boycott was approved by 
the Congress. Then Congress adjourned. 

In March 1775, representatives from each Virginia 
county met in a church in Richmond, Va. Washington 
and the others heard Patrick Henry's famous speech in 
which he said: “Give me liberty or give me death!” But 
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A View of Mount Vernon, oil painting oo canvas labout 1790) by an unknown artist of the American School, 
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Washington's quiet common sense impressed people as 
much as Henry's dramatic words did. The representa- 
tives again elected Washington to attend the Second 
Continental Congress in Philadelphia. See Continental 
Congress. 

Elected commander in chief. By the time Washing- 
ton left Mount Vernon to attend the Second Continental 
Congress, the Battles of Lexington and Concord already 
had been fought in Massachusetts. The Congress 
opened on May 10, 1775. For six weeks the delegates to 
the Congress debated and studied the problems facing 
the colonies. The majority, including Washington, 
wanted to avoid war. At the same time, they feared they 
could not avoid it. 

To express his desire for action, Washington began 
wearing his red and blue uniform of the French and In- 
dian War. He was appointed to one military committee 
after another. He was asked to prepare a defense of 
New York City, to study ways to obtain gunpowder, to 
make plans for an army, and to write army regulations. 

Then, on June 14, Congress called on Pennsylvania, 
Maryland, and Virginia to send troops to aid Boston, 
which had been placed under British military rule. John 
Adams, who in later years would be Washington's Vice 
President and successor as President, rose to discuss 
the need of electing a commander in chief. Adams 
praised Washington highly and said his popularity 
would help unite the colonies. Many New England dele- 
gates believed a northerner should be made com- 
mander in chief. But the following day Washington was 
elected unanimously. 

Washington had not sought the position. He particu- 





National Gallery of Art, Washiagton, DC, gitt of Edgar William and Bermee Chrysler Garbisch 
Washington's estate at Mount Vernon included an impressive mansion overlooking the Poto- 


mac River, and about 7,600 acres (3,075 hectares) of farmland and forests. Washington brought his 
family to Mount Vernon in 1759. He died there in 1799, two years after leaving the presidency. 


98 Washington, George 





John Adams Proposing Washington for Commander-in-Chief (Second Continental Congress, Philadelphia, June 15, 1775), oil painting 
on canvas (1913) by John Ward Dunsmore; Fraunces Tavern Museum, Sons of the Revolution in the State of New York, New York City 


Washington became commander in chief of the colonial army at the Second Continental Con- 
gress in 1775. John Adams, center, proposed Washington, standing far right, for the position. The 
delegates elected him unanimously. He accepted reluctantly and refused pay for his services. 


larly wanted to make everyone understand he did not 
want the $500 monthly pay that had been voted. He said 
he would keep track of his expenses, and would accept 
nothing else for his services. His acceptance speech, on 
June 16, was presented with modesty. 

“| beg it may be remembered by every gentleman in 
the room,’ Washington said, “that | this day declare with 
the utmost sincerity, | do not think myself equal to the 
command | am honored with.” 


“First in war’ (1775-1783) 


“These are the times that try men’s souls,” Thomas 
Paine wrote during the Revolutionary War. “The summer 
soldier and the sunshine patriot, will in this crisis, shrink 
from the service of their country... .” 

During the eight years of war, Washington's soul was 
tried many times both by “summer soldiers,” who did 
not care to fight in winter, and by “sunshine patriots,” 
who were friendly to the American cause only when 
things went well. Only his strong will to win made it 
possible for Washington to evercome his many discour- 
agements. 

The following sections describe the most important 
problems that Washington overcame to win the Revolu- 
tionary War. For an account of the main battles, see the 
article Revolutionary War in America. 

Symbol of independence. To most Americans of his 
time, Washington became the chief symbol of what they 


were fighting for. The colonists had been brought up to 
respect the British king. They did not easily accept the 
idea of independence. The Congress that approved the 
Declaration of Independence on July 4, 1776, was not 
elected by the people, but by the legislatures of the 

states. And the legislatures were elected only by prop- 
erty owners. As a result, some people who did notown _ 
property and had no vote viewed independence with 
suspicion. Thousands of Loyalists, as British sympathiz- 
ers were called, refused to help the fight forindepend- 
ence in any way. 

Although many people did not especially wish for in- 
dependence and did not trust Congress, they came to 
believe in Washington. They sympathized with him for 
the misery he shared with his soldiers. They cheered his 
courage in carrying on the fight. 

“Washington retreats like a General and acts like a 
hero,” the Pennsylvania Journal said in 1777. “Had he 
lived in the days of idolatry, he had been worshiped as a 
god.” That same year, the Marquis de Lafayette wrote to 
Washington: ”. . . if you were lost for America, there is 
nobody who could keep the army and the Revolution 
for six months.” 

Discouragement. Praise did not keep Washington 
from feeling discouraged. Often he believed he could 
not hold out long enough to win. Following are several 
comments he wrote throughout the war. 

1776—"Such is my situation that if | were to wish the 
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The Battle of Trenton in December 1776 ended in a resound- 
ing victory for the patriots. Washington led his troops across the 
icy Delaware River and launched a successful surprise attack 
against the Hessians. 


bitterest curse to an enemy on this side of the grave, | 
should put him in my stead with my feelings... .” 

1779—". . . there is every appearance that the Army 
will infallibly disband in a fortnight.” 

1781—". . .it is vain to think that an Army can be kept 
together much longer, under such a variety of sufferings 
as ours has experienced.” 

The army. Throughout the war, Washington seldom 
commanded more than 15,000 troops at any one time. 
He described his soldiers as “raw militia, badly offi- 
cered, and with no government.” There were two kinds 
of troops: (1) soldiers of the Continental Army, organized 
by Congress, and (2) militia, organized by the states. 

Washington had trouble keeping soldiers in the Con- 
tinental Army. At the beginning of the war, Congress let 
soldiers enlist for only a few months. Toward the end of 
the war, Washington convinced Congress that enlist- 
ments had to be longer. When their enlistments were 
up, the soldiers of the Continental Army went home. 
Sometimes a thousand men marched off at once. 

Washington often had to plan battles for certain 
dates, because if he waited longer the soldiers’ enlist- 
ments would be up. For example, Washington attacked 
the Hessian (German) troops at Trenton, N.J., on Dec. 26, 
1776, for this reason. His army had shrunk to only about 
5,000 men and the enlistments of most of his soldiers 
would be up at the end of December. The victory at 
Trenton inspired many of his soldiers to reenlist. 

From time to time, Washington asked the states to 
call out their militia to help in a particular battle. The mi- 
litia included storekeepers, farmers, and other private 
citizens. They were poorly trained and did not like being 
called from their homes to fight. The militia complained 
so much that troops of the Continental Army called 
them “long faces.” Washington's army was defeated 
many times because the militia turned and ran when 
they saw redcoated British soldiers. 

Desertion by his soldiers was another one of Wash- 
ington’s major problems. Many soldiers enlisted only to 
collect bonuses offered by Congress. At some times, as 
many men deserted each day as were enlisted. Wash- 
ington authorized harsh punishment for deserters. He 
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had some hanged. Dangerous mutinies also occurred. 

“We are, during the winter, dreaming of independ- 
ence and peace, without using the means to become 
so, a concerned Washington wrote in 1780. “In the 
spring, when our recruits should be with the Army and 
in training, we have just discovered the necessity of call- 
ing for them, and by the fall, after a distressed, and in- 
glorious campaign for want of them, we begin to get a 
few men, which come in just in time enough to eat our 
provisions... .” 

From the time Washington took command to the end 
of the war, he had to put up with many incompetent offi- 
cers. Congress sometimes appointed the generals with- 
out asking Washington's advice. The states appointed 
the lower-ranking officers in the Continental Army and 
all of the militia officers. Most officers were chosen for 
political reasons. Some generals, such as Charles Lee 
and Horatio Gates, believed they should have been cho- 
sen commander in chief. They sometimes ignored 
Washington's orders. In the winter of 1777-1778, a few 
army officers and members of Congress hoped that 
Washington might be replaced by Gates. This group be- 
came known as the Conway cabal. It was named for the 
foreign-born general Thomas Conway, who had criti- 
cized Washington sharply (see Cabal). But there was no 
organized movement against Washington. Congress 
continued to support him. 

Shortage of supplies. Washington's troops lacked 
food, clothing, ammunition, and other supplies through- 
out the war. If the British had attacked the Americans 
around Boston in 1775, Washington could have issued 
only enough gunpowder for nine shots to each soldier. 
He had to give up Philadelphia to the British in 1777 be- 
cause he could not risk losing the few supplies he had. 
The army repeatedly ran out of meat and bread. Some- 
times hundreds of troops had to march barefoot in the 
snow because they had no shoes. 

“The want of clothing, added to the misery of the sea- 
son,’ Washington wrote in the winter of 1777-1778 at 
Valley Forge, Pa., “has occasioned (the soldiers) to suffer 
such hardships as will not be credited but by those who 
have been spectators.” 

In the winter of 1779-1780 at Morristown, N.J., Major 
General Nathanael Greene described Washington's 
army: “Poor fellows! They exhibit a picture truly 
distressing—more than half naked and two thirds 
starved. A country overflowing with plenty are now suf- 
fering an Army, employed for the defense of everything 
that is dear and valuable, to perish for want of food.” 

Winning the war. From the beginning of the war, 
Washington knew the powerful British navy gave the 
enemy a great advantage. The ships of the British could 
carry their army anywhere along the American coast. 
Washington's tiny, ragged army could not possibly de- 
fend every American port. 

On the other hand, Washington knew from his experi- 
ence in the French and Indian War that the British army 
moved slowly on land. He also knew it could be beaten. 
He proved that he could stay one jump ahead of the 
British by quick retreats. Meanwhile, Washington 
waited and prayed for the French to send a large fleet of 
warships to America. He hoped then to trap the British 
while the French navy prevented them from escaping. 

Washington's prayers came true at Yorktown, Va. 
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Winter at Valley Forge was a period of great suffering for the Continental Army. Washington and 
the French General Marquis de Lafayette led their discouraged troops through several months of 
hardships, including bitter cold, inadequate shelter, and shortages of food and clothing. 


There, on Sept. 28, 1781, he surrounded Lord Cornwallis’ 
army. The French fleet prevented the British from escap- 
ing by ship. Washington began attacking on October 6. 
On October 19, Cornwallis and 8,000 men surrendered. 

Turning down a crown. After Cornwallis surren- 
dered, the British lost interest in continuing the war. 
Peace talks dragged on in Paris for many months. 

In May 1782, Colonel Lewis Nicola sent a document to 
Washington on behalf of his officers. It complained of 
injustices the army had suffered from Congress. It sug- 
gested that the army set up a monarchy with Washing- 
ton as king. Washington replied that he read the idea 
“with abhorrence.’ He ordered Nicola to “banish these 
thoughts from your mind.” 

In November 1783, word finally arrived that the Treaty 
of Paris had been signed two months earlier. The last 
British soldiers went aboard ships at New York City on 
November 25. That same day Washington led his troops 
into the city. About a week later, on December 4, he said 
good-by to his officers at Fraunces Tavern. On his way 
home to Virginia, he stopped at Annapolis, Maryland, 
where Congress was meeting. He returned his commis- 
sion as commander in chief, saying “... | resign with sat- 
isfaction the appointment | accepted with diffidence.” 


“First in peace” (1784-1789) 


Washington, now 51 years old, reached Mount Ver- 
non in time to spend Christmas, 1783, with Martha. The 
war had aged him. He now wore glasses. As he had told 


his officers: “] have grown gray in your service and now 
find myself growing blind.” 
For the next five years, Washington lived the life of a 


Virginia planter. Many guests and visitors dropped in at 
Mount Vernon. His entertainment expenses were large. 
In 1787, he wrote: “My estate for the last eleven years 
has not been able to make both ends meet.” 

Washington believed strongly in the future develop- 
ment of the West. This made him search for more land 
to buy. In 1784, he made a 680-mile (1,090-kilometer) trip 
on horseback through the wilderness to visit his land 
holdings southwest of Pittsburgh. He helped promote 
two companies interested in building canals along the 
Potomac and James rivers. He took part in plans to drain 
the Dismal Swamp in southern Virginia. 

Washington also widened his interest in farming. In 
many ways his farm methods were ahead of the times. 
He began breeding mules. He introduced rotation of 
crops to his farms. He began using waste materials from 
his fishing industry as fertilizer. He also took steps to 
prevent soil erosion. 

Constitutional Convention. In 1786, Washington 
wrote: “We are fast verging to anarchy and confusion.’ In 
Massachusetts, open revolt broke out (see Shays’s Re- 
bellion). Finally, the states agreed to call a meeting in 
1787 to consider revising the weak Articles of Confeder- 
ation (see Articles of Confederation). Washington was 
elected unanimously to head the Virginia delegates. A 
huge welcome greeted him when he arrived in Philadel- 
phia in May. All the bells in the city were rung. The Con- 
stitutional Convention opened on May 25. The delegates 
elected Washington president of the convention. 

Debate on the proposed constitution went on 
throughout the hot summer. Washington wrote: ‘I see 
no end to my staying here. To please all is impossible 


_... As president, Washington took little part in the de- 

bates, but helped hold the convention together. The 

convention finally reached agreement in September. 

_ See Constitution of the United States. 

Elected President. By the summer of 1788, enough 

states had approved the Constitution to allow for the re- 

organization of the government. Throughout the coun- 

try, people linked Washington's name directly to the 

' new Constitution. They took it for granted that he would 

| be chosen as the first President. But Washington had 

many doubts as to whether he should accept the posi- 

tion. He wrote: ”. . . If | should receive the appointment, 

_ and if | should be prevailed upon to accept it, the ac- 

_ ceptance would be attended with more diffidence and 

_ reluctance than | ever experienced before in my life.” 

In February 1789, members of the first Electoral Col- 

_ lege met in their own states and voted (see Electoral 

- College). Each elector voted for two candidates. The 
candidate who received the most votes became Presi- 

_ dent, and the runner-up became Vice President. Wash- 

_ ington was elected President with a total of 69 votes— 

_ the largest number possible—from the 69 electors. John 

| Adams was elected Vice President with 34 votes. 


First Administration (1789-1793) 


Washington's journey from Mount Vernon to New 
York City was the parade of a national hero. Every town 
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and city along the way held a celebration. 

Inauguration Day was April 30, 1789. The 57-year- 
old Washington rode in a cream-colored coach to Fed- 
eral Hall at Broad and Wall streets. Washington walked 
upstairs to the Senate Chamber, then out onto a bal- 
cony. Thousands watched as Washington raised his 
right hand and placed his left hand on an open Bible. 
Solemnly he repeated the presidential oath of office 
given by Robert R. Livingston of New York. Washington 
added the words, “So help me God!" and kissed the 
Bible. Cannons fired a 13-gun salute. Then President 
Washington walked back to the Senate Chamber and 
delivered his inaugural address. 

Life in the Executive Mansion. The house of Samuel 
Osgood on Cherry Street in New York City was the first 
Executive Mansion. In February 1790, Washington 
moved to a larger house on Broadway. When Congress 
later made Philadelphia the capital, the Washingtons 
moved into the home there of financier Robert Morris. It 
was the finest house in the city. 

The Washingtons entertained a great deal. They had a 
large staff of servants and slaves. The President held two 
afternoon receptions each week so he could meet the 
hundreds of people who wanted to see him. Every Fri- 
day night, Mrs. Washington held a formal reception. 
These affairs ended at 9 p.m. because, she said, the Pres- 
ident “always retires at 9 in the evening. Each year on 
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Washington presided over the Constitutional Convention that was held in Philadelphia in 
1787 to write a constitution for the United States. Although he participated little in Ihe discussions, 
he helped keep the convention together for months of debate before agreement was reached. 
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The future President learned of his election from Charles 
Thomson, secretary of Congress, at Mount Vernon. 


his birthday, Washington gave a ball at which dancing 
lasted until well after midnight. 

Martha Washington's two young grandchildren, 
Eleanor Parke Custis and George Washington Parke 
Custis, came to live with the Washingtons in the early 
1780's. Their father, John Custis, had died during the 
Revolutionary War and their mother had remarried. 

Martha Washington was described in a letter by Abi- 
gail Adams, wife of the Vice President: “She is plain in 
her dress, but that plainness is the best of every article. 
... Her hair is white, her teeth beautiful, her person 
rather short. ... Her manners are modest and unassum- 
ing, dignified and feminine. ...” 

The Washingtons made many trips home to Mount 
Vernon during the next eight years. The President some- 
times stayed there as long as three months when Con- 
gress was not in session. 

New precedents of government. ‘| walk on untrod- 
den ground, Washington said as he began the new re- 
sponsibilities of his office. “There is scarcely any part of 
my conduct that may not hereafter be drawn into prece- 
dent.” 

Washington believed strongly in the constitutional 
provision that the executive, legislative, and judicial 
branches of the government should be kept as separate 
as possible. He thought the President should not try to 
influence the kinds of laws that Congress passed. But he 
believed that if he disapproved of a bill, he should let 
Congress know by vetoing it. Washington regarded the 
duties of his office largely as administering the laws of 
Congress and supervising relations with other countries. 

In 1789, at the beginning of Washington's presidency, 
11 of the original 13 colonies had ratified the Constitu- 
tion. North Carolina accepted the Constitution in No- 
vember 1789, and Rhode Island in 1790. Three other 
states joined the Union while Washington was in of- 
fice—Vermont in 1791, Kentucky in 1792, and Tennessee 
in 1796. 

On July 4, 1789, Washington received the first impor- 
tant bill passed by the new Congress. It provided in- 
come to run the government by setting taxes on im- 
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ports. He signed it with no comment. 

By September, Congress had established three execu- 
tive departments to help run the government: the De- 
partment of Foreign Affairs (now Department of State), 
the Department of War, and the Department of the 
Treasury. Congress provided for an Attorney General 
and a continuation of the Post Office. It also adopted the 
Bill of Rights and established a system of federal courts. 

Cabinet. In September, Washington began making 
important appointments. He chose men whom he knew 
and could trust: 

Chief justice of the United States—John Jay, who had 
been secretary of foreign affairs under the Articles of 
Confederation. 

Secretary of state—Thomas Jefferson, who had served 
with Washington in Virginia’s legislature. 

Secretary of war—Henry Knox, Washington's chief of 
artillery during the Revolutionary War. 

Secretary of the treasury—Alexander Hamilton, who 
had been one of Washington's military aides. 

Attorney genera/—Edmund Randolph, former gover- 
nor of Virginia and a member of the Constitutional Con- | 
vention. He had been Washington's friend for many 
years. 

During his first Administration, Washington relied 
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Library of Congress 
Washington took the oath of office as first President of the 
United States on the balcony of Federal Hall in New York City. 
His second inauguration took place in Philadelphia. 
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Washington gave an inaugural address in the Senate Chamber of Federal Hall after taking the 
oath of office. He thus established a tradition that every other President has followed. 


heavily on the advice of Hamilton and James Madison, a 
congressman from Virginia. At first, Washington did not 
call his department heads together as a group. Instead, 
he asked them to give him written opinions or to talk 
with him individually. Washington allowed his depart- 
ment heads to act independently. He did not try to pre- 
vent Hamilton, Jefferson, or the others from influencing 
Congress. Toward the end of his first Administration, he 
began calling the group together for meetings. In 1793, 
Madison first used the term cabinet to refer to the 
group (see Cabinet). 

Finances. Washington's new government had mil- 
lions of dollars in debts which the Congress of the Arti- 
cles of Confederation had been unable to pay. Hamilton 
drew up a plan to straighten out the finances. There was 
much argument, but finally the plan passed in July 1790. 
The law provided that the national government would 
assume the wartime debts of the states. It also called for 
borrowing $12 million from other countries and for pay- 
ing interest on the public debts. 

New national capital. Congress approved a bill in 
July to transfer the government to Philadelphia until 
1800. After that, the capital would be moved to a federal 
district to be located on the Potomac River. The Presi- 
dent took up residence in Philadelphia in November 
1790. During the next several years, Washington de- 
voted much time to the plans for the new national capi- 
tal, which came to bear his name. 

Constitutional debate. Hamilton obtained passage 
in 1791 of a bill setting up the First Bank of the United 
States (see Bank of the United States). Washington had 


to decide whether the government had powers under 
the Constitution to charter such a corporation. Jefferson 
and Randolph believed that the bill was unconstitu- 
tional. They said such powers were not mentioned in 
the Constitution. Hamilton argued that the government 
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Washington's Cabinet consisted of four men that he knew and 
trusted. This picture shows Washington with, /eft to right, Secre- 
tary of War Henry Knox, Secretary of the Treasury Alexander 
Hamilton, Secretary of State Thomas Jefferson, and Attorney 
General Edmund Randolph. 
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could use all powers except those denied by the Consti- 
tution. Washington, who believed in a strong national 
government, took the side of Hamilton and signed the 
law. 

First veto by Washington of congressional legisla- 
tion was made in April 1792. The first census of the 
United States had shown that the population was 
3,929,214, including 697,000 slaves. Congress then 
passed a bill in March to raise the number of U.S. repre- 
sentatives from 67 to 120. Washington believed the bill 
was unconstitutional because some states would have 
greater representation in proportion to population than 
other states. Many people thought the bill favored 
Northern States over Southern States. Congress failed to 
override Washington's veto, and then revised the bill to 
provide for a House of 103 members. 

Rise of political parties. Washington was disturbed 
as he saw that Jefferson and Hamilton were disagreeing 
more and more with each other. Men and newspapers 
who supported Hamilton's views of a stronger and 
stronger national government called themselves Feder- 
alists (see Federalist Party). The Federalists became the 
party of the Northern States and of banking and manu- 
facturing interests. Those who favored Jefferson's ideas 
of a strict interpretation of the Constitution in defending 
states’ rights became known as Anti-Federalists, or 
Democratic-Republicans (see Democratic-Republican 
Party). The Democratic-Republicans mainly represented 


The Republican Court by Daniel Huntington; The Brooklyn Museum, Gift of the Crescent-Hamilton Athletic Club 





Unfinished portrait of Martha Washington (1796) by Gilbert Stuart; Jointly owned by the 
National Portrait Gallery, Smithsonian Institution, and the Museum of Fine Arts, Boston 


Martha Washington handled her duties as first lady with grace 
and dignity, though she said she felt like a “state prisoner’ in the 
role. She was 65 years old when this portrait was painted. 
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The Washingtons entertained a great deal in the executive mansions they occupied in New 
York and Philadelphia. Martha Washington held a formal reception each Friday evening, above. 
These gatherings ended at 9 p.m., when, according to the first lady, the President always retired. 
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The following quotations come from some of George Washington’s speeches and writings. His fa- 
mous Farewell Address was prepared with the assistance of Alexander Hamilton, among others. 


Discipline is the soul of an army. !t makes small numbers 
formidable; procures success to the weak, and esteem to 


all. 
Letter of instructions to the captains of the Virginia Regiments, July 
29,4757 


{am embarked on a wide ocean, boundless in its pros- 
pect and from whence, perhaps, no safe harbor is to be 


found. 
Written in 1775, a few days before going to Boston as commander 
in chief of the Revolutionary forces 


The time is now near at hand which must probably deter- 
mine, whether Americans are to be freemen or slaves. . . 
The fate of unborn millions will now depend, under God, 
on the courage and conduct of this army—our cruel and 
unrelenting enemy leaves us no choice but a brave resist- 
ance, or the most abject submission. . . We have there- 


fore to resolve to conquer or die. 
General orders to the Continental Army, July 2, 1776 


It is too probable that no plan we propose will be adopted. 
Perhaps another dreadful conflict is to be sustained. If, to 
please the people, we offer what we ourselves disap- 
prove, how can we afterwards defend our work? Let us 


raise a standard to which the wise and honest can repair. 
Remarks at the Constitutional Convention, 1787 


Liberty, when it begins to take root, is a plant of rapid 


growth. 
Letter to James Madison, March 2, 1788 


The preservation of the sacred fire of liberty, and the des- 
tiny of the republican model of government, are justly 
considered as deeply, perhaps as finally staked, on the ex- 


periment entrusted to the hands of the American people. 
First Inaugural Address, April 30, 1789 


To be prepared for war is one of the most effectual means 


of preserving peace. 
First Annual Address, presented to both houses of Congress, Jan. 
8, 1790 


if the laws are to be so trampled upon, with impunity, and 


the Southern States and the farmers. 

Washington attempted to favor neither party. He tried 
to bring Hamilton and Jefferson into agreement and 
tried to discourage the growth of political parties. 

Reelection. In 1792, Washington began to make 
plans for retirement. In May, he asked Madison to help 
him prepare a farewell address. Madison did so, but he 
urged Washington to accept reelection as President. 
Hamilton, Knox, Jefferson, and Randolph each asked 
Washington to continue as President. Perhaps one of the 
strongest arguments came from Jefferson, who wrote: 
“Your being at the helm will be more than an answer to 
every argument which can be used to alarm and lead 
the people in any quarter into violence or secession. 
North and South will hang together if they have you to 
hang on.” 

Members of the Electoral College cast their votes in 
December 1792. Their ballots were counted on Feb. 13, 
1793, and Washington again was elected President with 
the largest number of votes possible— 132. Adams re- 
ceived 77 votes and was again the runner-up and Vice 
President. 


Second Administration (1793-1797) 


Washington's second inauguration took place in Con- 
gress Hall in Philadelphia on March 4, 1793. The 61-year- 


a minority . . . is to dictate to the majority there is an end 

put, at one stroke, to republican government. 
Response to the Whiskey Rebellion, 1794 

. . . The basis of our political systems is the right of the 
people to make and to alter their constitutions of govern- 
ment. But the constitution which at any time exists, ‘till 
changed by an explicit and authentic act of the whole Peo- 
ple, is sacredly obligatory upon all... . 

...Letme now... warn you in the most solemn manner 
against the baneful effects of the spirit of party. . . It agi- 
tates the Community with ill founded jealousies and false 
alarms, kindles the animosity of one part against another, 
foments occasionally riot and insurrection. 

. .. Of all the dispositions and habits which lead to politi- 
cal prosperity, religion and morality are indispensable 
supports. 

...Promote. . . institutions for the general diffusion of 
knowledge. . . it is essential that public opinion should be 
enlightened. 

. . Observe good faith and justice towards all Nations. 
Cultivate peace and harmony with all. . . nothing is more 
essential than that permanent, inveterate antipathies 
against particular Nations and passionate attachments for 
others should be excluded. . . The nation, which indulges 
toward another an habitual hatred, or an habitual fond- 
ness, is in some degree a slave. It is a slave to its animosity 
or to its affection, either of which is sufficient to lead it 
astray from its duty and its interest. 

... Tis our true policy to steer clear of permanent Alli- 
ances, with any portion of the foreign world. . . Taking 
care always to keep ourselves, by suitable establishments, 
on a respectably defensive posture, we may safely trust to 
temporary alliances for extraordinary emergencies. . . 
There can be no greater error than to expect, or calculate 


upon real favors from nation to nation. 
Farewell Address, published in the American Daily Advertiser, a 


Philadelphia newspaper, Sept. 19, 1796 


old Washington faced greater problems during his sec- 
ond Administration than during his first. 

Neutrality proclamation. Word came in April 1793 
that a general war had begun in Europe. England, Spain, 
Austria, and Prussia were all fighting against the new 
French republic. Although the United States had signed 
an alliance with the French king in 1778, Washington 
wanted to “maintain a strict neutrality.” Jefferson, who fa- 
vored the recent French Revolution, did not want to 
issue a neutrality statement. Hamilton believed neutrality 
was necessary. 

Washington ordered Attorney General Randolph to 
write up a statement. On April 22, the President signed 
the Neutrality Proclamation which called for “conduct 
friendly and impartial” to all the warring nations. It also 
forbade American ships from carrying war supplies to 
the fighting countries. 

Relations with France. The United States decision 
to stay out of the European war pleased the English, but 
it angered the French. Leaders of the French Revolution 
believed the United States should stand by its alliance of 
1778 with King Louis XVI. But the revolutionaries had be- 
headed the king who made the alliance. This posed a 
delicate point in international law, and Washington had 
no precedents to guide him. He finally decided to be 
cool and formal in receiving Edmond Genét, the new 
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minister appointed by the French republic. 

Genét seemed determined to draw Americans into 
the war on the side of France. He tried secretly to win 
Democratic-Republicans to the French cause during the 
spring and summer of 1793. This upset Washington. The 
President's patience gave out when Genét tried to outfit 
warships in American ports and send them to sea 
against the British. 

After a stormy Cabinet meeting in July 1793, Washing- 
ton asked France to recall Genét because he endan- 
gered American neutrality. Genét was stripped of his 
power, but was allowed to stay in the United States. The 
neutrality crisis of 1793 passed, and the United States re- 
mained at peace. 

Whiskey Rebellion. In 1794, Washington proved that 
the government could enforce federal laws in the states. 
Farmers in four counties in western Pennsylvania had 
refused to pay federal taxes on manufacturing whiskey. 
They armed themselves and attacked federal officials. 
Washington raised nearly 13,000 troops and sent them 
to western Pennsylvania. By November 1794, the rebel- 
lion had been crushed and the ringleaders arrested. 

Relations with Britain. Washington worried as rela- 
tions with Great Britain grew worse. British warships 
stopped American ships carrying food supplies to 
France and seized their cargoes. They sometimes took 
seamen off the American ships and forced them into the 
British navy. British troops refused to give up western 
frontier forts they were supposed to have surrendered 
under terms of the treaty of 1783. The British also were 
stirring up Indian fighting on the western frontier. In an 
effort to settle problems with Britain, Washington sent 
Chief Justice John Jay to London in 1794. 

In March 1795, Washington received a copy of a 
treaty Jay had signed on Nov. 19, 1794. Earlier copies had 
been lost in the mail. Most of the treaty had to do with 
regulation of trade between America and Britain. It also 
called for British troops to give up the frontier forts in 
1796. But it contained no agreement that British ships 
would stop waylaying American ships and taking sea- 
men. See Jay Treaty. 

Washington called a special session of the Senate in 
June to study the treaty. Federalists supported the Jay 
Treaty because it insured continuing trade with Britain. 
The Democratic-Republicans violently opposed the 
treaty because they believed it would harm France. The 
Federalists controlled the Senate, so the treaty was rati- 
fied by a vote of 20 to 10, except for one section. This 
section opened trade with the British West Indies to 
United States ships, but it also severely restricted this 
trade. Washington could not make up his mind whether 
or not to sign the treaty. He went home to Mount Ver- 
non to think about it. 

At Mount Vernon, the President received word of 
riots in many cities protesting the Jay Treaty. A mob in 
New York City stoned Hamilton. A Philadelphia mob 
broke windows at the British embassy. 

Cabinet scandal. Washington returned to Philadel- 
phia on Aug. 11, 1795. He learned that the British had 
captured a French diplomatic message which seemed to 
indicate that Edmund Randolph, who was now secretary 
of state, was a traitor. Washington read a translation of 
the French message. He believed that Randolph might 
have sold secrets to the French. 


Without saying anything to Randolph about his suspi- 
cions, Washington called a Cabinet meeting to discuss 
the Jay Treaty. At the meeting, Randolph argued against 
signing the treaty as long as Britain continued to seize 
American ships. Washington became convinced Ran- 
dolph was in the pay of France, so he signed the treaty. 

As soon as the Jay Treaty had been delivered to the 
British embassy, Washington called in Randolph and 
showed him the French message. Randolph denied his 
guilt, but resigned. He swore he would prove his inno- 
cence. Randolph later published a book in which he de- 
clared that he had never betrayed his country. 

Washington now suffered the bitterest criticism of his 
career. He was accused by Democratic-Republican 
newspapers of falling victim to a Federalist plot in sign- 
ing the Jay Treaty. It was even suggested that he should 
be impeached because he had overdrawn his $25,000 
salary. Washington's feelings were badly hurt. 

Public opinion of Washington began to improve 
when he was able to announce a few months later that a 
treaty had been negotiated with Spain opening up the 
Mississippi River to trade. Agreement also had been 
reached with the pirates of the Barbary States to release 
American prisoners and to let American ships alone for 
a payment of $800,000 ransom, plus $24,000 tribute each 
year. Peace treaties also had been signed with Indian 
tribes on the frontier. 

Farewell Address. Washington, who believed the 
office of President should be above political attack, had 
become tired of public office. The new House of Repre- 
sentatives had a large Democratic-Republican majority 
and was unfriendly to Washington. He also felt himself 
growing old. 

In May 1796, Washington dusted off the draft of his 
Farewell Address that he and James Madison had 
worked on four years earlier. He sent it to Jay and to 
Hamilton for their suggestions. Finally, in September, 
the much-edited address, all in Washington's handwrit- 
ing, was ready. He gave it to the editor of the American 
Daily Advertiser, a Philadelphia newspaper, which pub- 
lished it on September 19. 

In the election campaign that followed, Washington 
favored John Adams, the Federalist candidate for Presi- 
dent. But Washington did not take an active part in the 
campaigning. The Democratic-Republican candidate 
was Thomas Jefferson. When the Electoral College met, 
it gave 71 votes to Adams and 68 to Jefferson. Under the 
existing constitutional provision, Adams became Presi- 
dent and Jefferson Vice President. 

At the inauguration in March 1797, Adams sensed 
Washington's relief at retirement. Adams wrote to his 
wife: “He seemed to me to enjoy a triumph over me. Me- 
thought ! heard him say, ‘Ay! 1 am fairly out and you 
fairly in! See which of us will be the happiest! “ 


“First in the hearts of his countrymen’ (1797-1799) 


Washington was 65. He happily went home to Mount 
Vernon. Friends said he looked even older. But he did 
not lose touch with public affairs. Almost every day visi- 
tors dropped in to see him. On July 31, 1797, he wrote: 
“Unless someone pops in unexpectedly— Mrs. Washing- 
ton and myself will do what has not been done within 
the last twenty years by us—that is to set down to dinner 
by ourselves.” 
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The Washingtons had no 
children of their own, but 
they raised Martha's children 
from her first marriage. Then 
they cared for two of her 
grandchildren, whose father 
died during the Revolutionary 
War. This painting shows the 
Washingtons with the grand- 
children, George and Eleanor. 


The Washington Family, oil painting on canvas (1796) by Edward Savage; National Gallery of Art, Washington, D.C, Andrew W. Mellon Collection 


He described his daily routine in a letter: 

‘begin... with the sun. . . if my hirelings are not in 
their places at that time | send them messages expres- 
sive of my sorrow for their indisposition . . . breakfast (a 
little after seven o'clock . . .). This over, | mount my horse 
and ride round the farms . . . The usual time of sitting at 
table; a walk, and tea, brings me within the dawn of can- 
dlelight...1 resolve that. . .1 will retire to my writing 
table and acknowledge the letters | have received; but 
when the lights are brought, | feel tired, and disinclined 
to engage in this work.” 

Managing the several farms which made up the more 
than 7,600 acres (3,075 hectares) of Mount Vernon took 
much of his time. He made frequent trips to watch con- 
struction in the new city of Washington, D.C., which 
then was called the Federal City. 

Recall to duty. While Washington enjoyed his retire- 
ment, relations between the United States and France 
grew worse. The government decided to raise an army 
for defense. President Adams asked Washington’s help. 
On July 4, 1798, Washington was commissioned as 
“Lieutenant General and Commander in Chief of the ar- 
mies raised or to be raised.” 

He went to Philadelphia for a few weeks in November 
to help plan the new army. He had dinner one night in 
debtors’ prison with financier Robert Morris, in whose 
Philadelphia home he had lived while President. Morris 
had gone to prison because he could not pay his debts. 

During his last year of life, Washington wrote many 
letters to the various men he chose as generals for the 
new army. Federalist leaders asked if he would consider 
running for a third term as President. He said no. Wash- 
ington also was saddened by the deaths of friends and 
relatives. Patrick Henry died on June 6, 1799, and Wash- 
ington’s last living brother, Charles Washington, died on 
Sept. 20, 1799. 

Death. On December 12, Washington wrote his last 
letter. It was to Alexander Hamilton. In it he discussed 


the importance of establishing a national military acad- 
emy. After finishing the letter, Washington went for his 
daily horseback ride around Mount Vernon. The day 
was cold, with snow turning into rain and sleet. Wash- 
ington returned after about five hours and sat down to 
dinner without changing his damp clothes. The next day, 
he awoke with a sore throat. He went for a walk. Then he 
made his last entry in his diary, noting down the 
weather: “Morning Snowing & abt. 3 inches deep. . . 
Mer. 28 at Night.” These were his last written words. 

Between 2 and 3 a.m. on Dec. 14, 1799, Washington 
awakened Martha. He had difficulty speaking and was 
quite ill. But he would not let her send for a doctor until 
dawn. James Craik, who had been his friend and doctor 
since he was a young man, hurried to Mount Vernon. By 
the time he arrived, Washington already had called in an 
overseer and had about a cup of blood drained from his 
veins. Craik examined Washington and said the illness 
was “inflammatory quinsy.” Craik bled Washington 
again. Present-day doctors believe the illness was a 
streptococcal infection of the throat. 

Two more doctors arrived in the afternoon. Again 
Washington was bled. Late in the afternoon he could 
hardly speak, but told the doctors: “You had better not 
take any more trouble about me; but let me go off qui- 
etly; | cannot last long.” 

About 10 p.m. on December 14, Washington whis- 
pered: “| am just going. Have me decently buried, and 
do not Jet my body be put in the vault in less than two 
days after | am dead. Do you understand me?’ His secre- 
tary answered: “Yes, sir.” Washington said: ° ‘Tis well.” He 
felt for his own pulse. Then he died. 

On December 18, Washington was given a military fu- 
neral. His body was laid to rest in the family tomb at 
Mount Vernon. Throughout the world, people were 
saddened by his death. In the United States, thousands 
of people wore mourning clothes for months. 

No other American has been honored more than 
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Washington. The nation’s capital, Washington, D.C, was 
named for him. There, the giant Washington Monument 
stands. The state of Washington is the only state named 
after a president. Many counties, cities, towns, streets, 
bridges, lakes, parks, and schools bear his name. Wash- 
ington’s portrait appears on postage stamps, on the $1 
bill, and on the quarter. 

After the siege of Boston in 1776, the Massachusetts 
legislature in a resolution had said: “... may future gen- 
erations, in the peaceful enjoyment of that freedom, the 
exercise of which your sword shall have established, 
raise the richest and most lasting monuments to the 
name of Washington.” The legislators foresaw the place 
he would hold forever in the hearts of Americans. 

At his death, Washington held the title of lieutenant 
general, then the highest U.S. military rank. But through 
the years, he was outranked by many U.S. Army officers. 
In 1976, Congress granted Washington the nation’s 
highest military title, General of the Armies of the United 
States. This action confirmed him as the senior general 


officer on the Army rolls. 
Related articles in World Book include: 
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Questions 


Why is Washington called the “Father of His Country"? 

When did Washington first notice that the British treated Ameri- 
cans as second-class citizens? 

How did Washington react to his first sound of bullets in war? 

What was Washington referring to when he said: “I went out, 
was soundly beaten, lost them all ...”? 

How did Washington acquire Mount Vernon? 

When and why did Washington make his only trip outside of 
America? 

Why did his presidential receptions usually end at 9 p.m.? 

As a farmer, how was Washington ahead of his time? 

How did Washington show the Second Continental Congress 
that he was ready to defy Britain? 

Who praised Washington as “First in war, first in peace, and first 
in the hearts of his countrymen’? 


Additional resources 


Brookhiser, Richard. Founding Father: Rediscovering George 
Washington. Free Pr., 1996. 

Harness, Cheryl. George Washington. National Geographic Soc., 
2000. Younger readers. 

Marrin, Albert. George Washington and the Founding of a Na- 
tion. Dutton, 2001. 

Rhodehamel, John H. The Great Experiment George Washington 
and the American Republic. Yale, 1998. 


Washington, Harold (1922-1987), won election as the 
first African American mayor of Chicago in 1983. Wash- 
ington, a Democrat, defeated Republican Bernard E. Ep- 
ton, a former state representative. Washington received 
about 52 percent of the total vote. He won support from 
about 99 percent of Chicago’s black voters and 18 per- 
cent of its white voters, including Hispanics. At that time, 
blacks made up about 40 percent of the city’s popula- 
tion. Washington was reelected in April 1987. He had a 
fatal heart attack in November 1987. 

Washington was the first black mayoral nominee of 
Chicago’s Democratic Party. He became the nominee by 
defeating Mayor Jane M. Byrne and Cook County State’s 
Attorney Richard M. Daley in a primary election. 

Washington was born in Chicago. His father was a 
lawyer and a Methodist minister. Washington graduated 
from Roosevelt University in 1949 and from the North- 
western University School of Law in 1952. He became a 
lawyer in 1953. 

Washington served in the Illinois House of Represent- 
atives from 1965 to 1976 and in the Illinois Senate from 
1976 to 1980. He represented Illinois’s First Congression- 
al District in the United States House of Representatives 
from 1981 to 1983. Basil B. Talbott, Jr. 

Washington, Martha Custis (1731-1802), was the 
wife of George Washington. When he took office as the 
first president in 1789, she became America’s first first 
lady. 

Martha Washington was born on June 2, 1731, near 






| 








_ Williamsburg, Va. Her father, Colonel John Dandridge, 
_ was a wealthy landowner. Martha had no formal school- 


ing. Until she married Washington, she had never trav- 
eled beyond Virginia. At the age of 17, she married Dan- 


_iel Parke Custis, a wealthy Virginia planter 13 years older 


than she. They had four children, two of whom died in 
childhood. The other two died before Washington be- 
came President. The death of Custis in 1757 made Mar- 
tha one of the richest women in Virginia. 

No one knows when Martha Custis first met George 
Washington. They may have met at a neighbor's home in 
Williamsburg early in 1758. Washington was then a 


_ colonel in the militia. She was eight months older than 
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leges of architecture and urban planning, arts and sci- 
ences, education, engineering, forest resources, and 
ocean and fishery sciences. The university also has a 
graduate school and schools of business administration, 
dentistry, law, librarianship, medicine, nursing, phar- 
macy, public affairs, public health and community medi- 
cine, and social work. It grants bachelor’s, master’s, and 
doctor's degrees. 

The University of Washington was founded in 1861 in 
what is now downtown Seattle. The schoo! moved to its 
present location along Lake Washington in 1895. 

Critically reviewed by the University of Washington 
Washington Cathedral, also called the National Ca- 





_ he. They were married on Jan. 6, 1759. 

__ Washington called his wife by her childhood nick- 

| name, Patsy.” During the Revolutionary War, she trav- 
_ eled long distances to share his hardships. Mrs. Wash- 
_ ington joined him at his camp at Valley Forge, Pa., 


thedral, is an Episcopal church in Washington, D.C. Its 
official name is the Cathedral Church of Saint Peter and 
Saint Paul. 

The building is laid out in the form of a Latin cross 
(see Cross). It is 525 feet (160 meters) long and 275 feet 





during the winter of 1777-1778. She also spent the harsh 
winters of 1778-1779 and 1779-1780 with him in camp at 


Morristown, N.J. She organized a women’s sewing circle 


and mended clothes for the troops. 

As First Lady, Mrs. Washington managed the Presi- 
dent's home with dignity and grace. But she did not 
enjoy being First Lady. She said she felt like a “state pris- 
oner.’ Many people called her “Lady Washington.” But 
Mrs. Washington dressed so plainly that people often 
mistook her for the family maid. 

After Washington's death in 1799, she continued to 
live at Mount Vernon, their estate. Shortly before she 
died on May 22, 1802, she burned the letters Washing- 
ton had written her. Mrs. Washington was buried at 
Mount Vernon. Kathryn Kish Sklar 

See also Washington, George. 

Washington, Mount. See Mount Washington. 
Washington, Treaty of, was signed on May 8, 1871, 
by the United States and Britain in Washington, D.C. It 
led to the settlement of several disputes that had arisen 
during the American Civil War (1861-1865) or soon after- 
ward. The chief issue consisted of U.S. demands that 
Britain pay for damages caused during the war by the 
Alabama and other British-built warships. Britain had 
sold the ships to the Confederacy. The U.S. demands be- 
came known as the A/abama Claims. The treaty also 
dealt with a dispute over whether the United States or 
British-ruled Canada owned the San Juan Islands in 
Puget Sound, in what is now the state of Washington. In 
addition, the treaty resolved a disagreement over fishing 
rights in territorial waters off the coasts of the United 
States and Canada. 

The Treaty of Washington established guidelines for 
the settlement of the A/abama Claims. It also referred 
the claims to a special court of arbitration in Geneva, 
Switzerland. In 1872, the court ruled that Britain should 
pay the United States $154 million. 

The treaty referred the San Juan Islands dispute to the 
German Emperor Wilhelm |, who upheld the U.S. claim 
to the islands. The treaty also granted fishing rights to 
the United States in territorial waters along Canada’s 
east coast. Britain gained similar rights in U.S. waters 
north of the 39th parallel. Michael Perman 

See also Alabama (ship); Fish, Hamilton. 
Washington, University of, is a coeducational 
state-supported research university in Seattle. It has col- 


(84 meters) wide at its widest point. It is English Gothic 
in style, with pointed arches and vaulted ceilings. The 
cathedral is noted for its rich stone carvings and beauti- 
ful stained-glass windows. Stones from historic build- 
ings and shrines in all parts of the world were used in 
building it. The G/oria tower of the cathedral contains a 
large carillon with 53 bells and a 10-bell English peal. 

Work on the cathedral began in 1907, and services 
have been held in some of its chapels since 1912. The 
building was consecrated in 1990. President Woodrow 
Wilson is among the well-known people buried in the 
cathedral. J. William Rudd 
Washington Conference was a meeting held in 
Washington, D.C., to discuss naval disarmament and 
certain problems involving east Asia. It took place from 
November 1921 to February 1922. Nations represented 
were Belgium, Britain, China, France, Italy, Japan, the 
Netherlands, Portugal, and the United States. It led to 
one of the few successful disarmament agreements in 
modern times. 

Three major treaties resulted from the conference. 
The Five-Power Naval Limitation Treaty, adopted by Brit- 
ain, France, Italy, Japan, and the United States, ended a 
growing build-up of major warships among these na- 
tions. It resulted in destruction of capital ships (battle- 
ships) and a 10-year prohibition on construction of more 
battleships. The Four-Power Treaty, signed by Britain, 
France, Japan, and the United States, recognized each 
nation’s possession of certain islands in the Pacific 
Ocean. The Nine-Power Treaty was signed by all the 
countries at the conference. Its chief purpose was to 
guarantee the independence of China. The treaty was 
observed until 1931, when Japan invaded Manchuria, a 
region in northeastern China. 
Washington Monument is a great obelisk built in 
honor of George Washington. It stands in Washington, 
D.C., near the Potomac River, about halfway between the 
Capitol and the Lincoln Memorial. 

The monument has the shape of the obelisks of an- 
cient Egypt, but it is several times larger than they were. 
It is 555 feet 54 inches (169.29 meters) high, and meas- 
ures 55 feet 14 inches (16.9 meters) along each of its 
four sides at the bottom. The sides slant gradually in- 
ward as they rise to the base of the pyramidion (small 
pyramid) which tops the pillar. At this point, each side of 
the pillar is 34 feet 54 inches (10.5 meters) long. The 


Thomas H. Buckley 
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pyramidion rises 55 feet (16.8 meters). The walls of the 
monument are 15 feet (4.6 meters) thick at the bottom 
and 18 inches (46 centimeters) thick at the top. They are 
covered with white marble from Maryland. The stones 
covering the pyramidion are 7 inches (18 centimeters) 
thick. A cap of cast aluminum protects the tip. 

Inside, the monument is hollow. The inner walls are 
set with 193 carved memorial stones, many of historic 
interest. The stones were presented by individuals, soci- 
eties, cities, states, and other countries. 

Visitors may take an elevator to an observation area at 
the top of the monument. From there, the view of Wash- 
ington, D.C., is impressive. The elevator that takes visi- 
tors back to the ground slows down at certain levels to 
allow people to see some of the commemorative stones 
set in the walls. 

Some people planned a memorial to Washington 
while he was still alive, but he objected to the expense. 
In 1833, the Washington National Monument Society 
began raising funds for a monument. A design by 
Robert Mills had already been accepted in part. The 
government approved the project, and the cornerstone 
was laid on July 4, 1848, with the same trowel that Wash- 
ington had used to lay the cornerstone of the Capitol in 
1793. But engineers found the ground too soft, so they 
moved the site to the north. 

Many people donated stones. Pope Pius IX sent a mar- 
ble block from the Temple of Concord in Rome. One 
night in 1854, a group believed to be Know-Nothings, or 
members of the American Party, stole this block (see 
Know-Nothings). This act shocked the public, and contri- 
butions almost stopped. In 1855, Congress agreed to 
give some financial aid to the project. But Know-Noth- 
ings broke into the society's offices and claimed posses- 
sion of the monument. 

In 1876, Congress voted to finish the project at gov- 
ernment expense. Work began on Aug. 17, 1880. It was 
completed on Dec. 6, 1884. The monument was dedicat- 
ed on Feb. 21, 1885, and opened to the public on Oct. 9, 
1888. It is maintained as a national memorial by the Na- 
tional Park Service. Renovations in the late 1990's includ- 
ed adding a ground-floor museum with exhibits on 
George Washington and the monument. 

Critically reviewed by the National Park Service 

See also Washington, D.C. (picture). 

Washington State University is a coeducational, 
state-controlled land-grant institution with a main cam- 
pus in Pullman, Washington. Branch campuses include 
the Tri-Cities campus in Richland and campuses in 
Spokane and Vancouver. The university has colleges of 
agriculture and home economics, business and eco- 
nomics, education, engineering and architecture, nurs- 
ing, pharmacy, sciences and arts, and veterinary medi- 
cine, as well as a graduate school. It was founded in 
1890. Critically reviewed by Washington State University 
Washington's Birthday is celebrated as a federal 
holiday on the third Monday in February. It honors the 
first president of the United States. George Washington 
was born on Feb. 22, 1732, according to the calendar we 
now use. But by the Old Style Calendar then in use, his 
birth date was February 11. People first celebrated the 
anniversary in the late 1700's, some on the 11th and 
some on the 22nd. Today, some states also honor Abra- 
ham Lincoln and other presidents on the third Monday 


in February and call the holiday Presidents’ Day. See also 
Presidents Day. 

Washita River. See Ouachita River. 

Washoe Indians, WAHSH oh or WAW shoh, also 
spelled Washo, live in California and Nevada near Lake 
Tahoe. Traditionally, Washoe territory extended from 
the western slope of the Sierra Nevada Mountains to ar- 
eas as far east as Pyramid Lake in Nevada. The territory 
included Honey Lake and the upper valleys of the Truck- 
ee, Carson, and West Walker rivers (see Nevada [physi- 
cal map)). 

The Washoe lived primarily in small camps. They built 
dome-shaped houses of poles and thatch in summer 
and cone-shaped homes of bark slabs in winter. For 
food, they fished, hunted deer and rabbits, and gathered 
plants, berries, and such seeds as pine nuts and acorns. 
Each spring, the Washoe gathered along the shores of 
Lake Tahoe, which they considered a sacred place. 

The discovery of gold and silver around Virginia City, 
Nevada, in 1859 brought numerous white settlers to 
Washoe lands. The settlers cut down many of the trees 
that had provided seeds eaten by the Washoe. Game be- 
came scarce, and the whites restricted fishing. As a re- 
sult, most Washoe began living in poverty at the fringes 
of white settlements. In the early 1900's, a number of 
Washoe reservations were set up in California and 
Nevada. The tribe has established housing, agricultural, 
and other development projects on the reservations. 

Victoria D. Patterson 
Wasp is any of a large number of insects closely related 
to bees and ants. There are more than 17,000 species of 
true wasps. They are characterized by a narrowing of 
the abdomen into a thin “wasp waist, and by the pres- 
ence of a sting in the female. 

Wasps are most common in regions with tropical or 
warm climates. Only a few species live in cold regions. 
About 3,800 species are found in the United States and 
Canada. Most wasps have wings and fly. However, the 
females of a few species, called ve/vet ants, lack wings. 
The majority of wasps are yellow, reddish, bluish-black, 
or black in color. Some are black and white, black and 
yellow, or black and red. Others have stripes of black 
and a bright color across the body. 

Scientists divide wasps into two groups: (1) solitary 
and (2) social. Each group has different nesting habits. 
Among solitary wasps, the female does all the work of 
nesting by herself. Common solitary wasps include mud 
daubers, cuckoo wasps, and digger wasps. Social wasps 
have a social system in which members of the commu- 
nity help build and maintain the nest. Hornets and yel- 
low jackets are two common kinds of social wasps. 

Body. A wasp’s body has three parts: (1) a head, (2) a 
thorax, and (3) an abdomen. On each side of its head, a 
wasp has two compound eyes made up of many tiny 
lenses. Two antennae between the eyes serve mainly as 
organs of smell and touch. A wasp’s mouthparts are de- 
signed for chewing food and for sucking up liquids. 

The thorax is the middle part of a wasps body. The in- 
sects wings and legs are connected to the thorax. 
Wasps have four wings and six legs. 

A wasp’s abdomen contains organs of digestion and 
reproduction. Female wasps have a sting hidden near 
the end of the abdomen. Solitary wasps use their sting 
to paralyze prey. Social wasps also use their sting to 

















Some kinds of wasps 
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There are more than 17,000 species of true wasps. The drawings below show three species that live in 


North America. The scientific name of each species appears in italics. 


Cuckoo wasp 
Chrysis smaragdula 





defend their nest against intruders. Attached to a wasp’s 
sting are glands that produce poison. The poison of so- 
cial wasps contains chemical compounds that irritate 
higher animals. People who are especially sensitive to 
these poisonous compounds can die from being stung. 

Life cycle. Wasps develop in four stages: (1) egg, (2) 
larva, (3) pupa, and (4) adult. The egg of a wasp hatches 
into a wormlike larva, also called a grub. The larva 
reaches its full size in 7 to 20 days, depending on the 
species and the weather. It then spins a covering known 
as a cocoon. Most solitary wasps that live in cool cli- 
mates spend the winter in the cocoon. Most social 
wasps stay in the cocoon about two weeks. While in the 
cocoon, the larva becomes a pupa, a stage during which 
the insect changes dramatically into an adult. At the end 
of the pupal stage, the adult breaks out of the cocoon. 

Social wasps most commonly mate in the fall. The fe- 
male hibernates during winter in a protected place and 
emerges in the spring to start a nest. Female solitary 
wasps hibernate as larvae and mate in the spring, after 
they have become adults. Female social wasps and fe- 
male solitary wasps store sperm (male sex cells) in a sac 
near the end of the abdomen. When a female wasp lays 
an egg, she may fertilize it with sperm. Fertilized eggs 
become female wasps, while unfertilized eggs become 
males. Mated female social wasps may live up to a year. 
All other types of wasps usually live two months or less. 

Food. Adult wasps feed mainly on the nectar of flow- 
ers. They prey on other insects and on spiders chiefly to 
provide food for developing offspring. Most species of 
wasps hunt a particular kind of prey. For example, one 
species of sphecid wasp preys on cockroaches. Another 
wasp species, the bee wolf, preys on honey bees. 

In most species of solitary wasps, the female para- 
lyzes a prey by stinging it. She then puts it in a nest and 
lays an egg on it. The larva that hatches from the egg 
feeds on the prey. A few solitary wasps and most social 
wasps capture a prey and immediately eat it. Later, they 
regurgitate (spit up) the food to their larvae. 

Nests. Wasps are talented nest-builders. Most solitary 
wasps dig nesting burrows in the ground. Some of 
these wasps nest above the ground in hollow twigs or 
abandoned beetle burrows. They separate the chambers 
for each offspring with bits of grass, stone, or mud. Oth- 
er solitary wasps build nests completely of mud. 
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Digger wasp 
Tiphid vernalis 


Yeliow jacket 
Vespula pennsylvanica 


Most social wasps make their nests of paper. The fe- 
male produces the paper by chewing up plant fibers or 
old wood. She spreads the paper in thin layers to make 
cells in which she lays her eggs. Some species of wasps, 
including a group called Polistes, build open nests with 
a single comb of cells. Other species, such as hornets 
and yellow jackets, construct nests of many cells en- 
closed by a paper covering with a single entrance. The 
nests may be suspended from trees, or they may be 
built underground in abandoned rodent burrows. A few 
kinds of social wasps build delicate mud nests. 

Group life. Solitary wasps do not live in groups. In 
most species, the male and female get together only to 
mate. The female maintains the nest and provides food 
for her offspring. Soon after emerging from the cocoon, 
each of the offspring leaves the nest and seeks a mate. 

Social wasps live in organized communities consist- 
ing largely of members of the same family. In the spring, 
the mated female, called the queen, builds the first cells 
of the nest and lays eggs. Her first offspring are small fe- 
males, most of which stay unmated and cannot repro- 
duce. These females, called workers, enlarge and de- 
fend the nest and care for new larvae. The queen con- 
tinues to lay eggs until late summer. Her last offspring 
include males and larger females that can reproduce. 


Robert L Dunne, Bruce Coleman Inc. 


R.E. Pelham, Bruce Coleman tne. 


Wasp nests vary in form and 
in the building materials used. 
Polistes wasps build open pa- 
per nests, such as the one 
shown above. Mud daubers 
construct nests of mud. A 
cross section of a mud 
dauber nest, right, shows the 
tube-shaped cells where the 
offspring hatch and grow. 
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Some early watches are shown above. The French watch from 
about 1540 has only an hour hand. The English watch has a hair- 
spring. The French musical watch tells time by playing a melody. 
The French wrist watch has a gold and enamel bracelet. The 
American pocket watch is enclosed in a hinged gold case. 


Watch is a small, portable clock. People use watches to 
tell time and also wear or carry them as personal acces- 
sories. More than 60 million watches are sold in the 
United States annually. 

Portable clocks were first used during the 1500's by 
town watchmen in Europe. As the watchmen made their 
rounds, they carried the portable clocks on straps 
around their necks. As other people began carrying 
timepieces, the name was shortened to watch. 


Kinds of watches 


Most modern watches are worn on the wrist. Before 
the 1920's, they were almost always carried in the pocket 
or purse. In the past, women sometimes used watches 
as decorative accessories, wearing them as necklaces, 
rings, or pins. Today's watches range from plain models 
costing less than $5 to ones decorated with precious 
stones that cost more than $50,000. Watches have tradi- 
tionally displayed the time by means of hands pointing 
to numerals or markers on a dial. This method is known 
as analog display. Today, lighted numerals are also used 
to display time by a method called digital display. 

Many watches give information in addition to the 
passing of hours and minutes. Most also show the pas- 
sage of seconds. Many show the day of the week, the 
day of the month, and the year. Some watches sound an 
alarm at any desired time. Some novelty and special 
function watches show the wearer's pulse or body tem- 
perature. Some include electronic games or tiny calcula- 
tors for solving mathematical problems. 


How watches work 


Every watch has two main parts, the case and the 
movement or works, inside the case. The movement 


shows the time, provides power to run the watch, and 
regulates the speed of the watch. Watches differ accord- 
ing to how their movements perform these functions. 
This article divides watches into two groups—(1) me- 
chanical watches and (2) electronic watches—based on 
how they are powered. 

Mechanical watches are powered by a coiled 
spring called a mainspring. |n many watches, the main- 
spring is wound by turning a knob, or crown, that is 
connected to a shaft inside the case. Other watches, 
called se/f-winding watches, contain a weight mecha- 
nism that winds the mainspring automatically when the 
watch is moved about. As the watch runs, the main- 
spring unwinds. The power that is supplied by the un- 
winding mainspring turns several tiny gear wheels that 
are connected ina series called the train. The hands of a 
watch are attached.to individual gear wheels that turn at 
specific speeds. The speed of the gear wheels is par- 
tially determined by a mechanism that is called the es- 
capement. 

The escapement includes an escape wheel, a balance 
wheel, a balance spring, and a pallet lever. The escape 
wheel is connected to the train and turns when the 
watch runs. It also transmits energy to the balance 
wheel, which is the time base, or timekeeping device, of 
the watch. The balance spring, also called the hair- 
spring, makes the balance wheel osci/late (swing back 
and forth) at a specific frequency. Most balance wheels 
oscillate 5 or 6 times a second. The pallet lever has two 
pallets (hooks)—one at either end—that catch on the es- 
cape wheel. Each oscillation of the balance wheel 
causes the pallet lever to swing, thus enabling the es- 
cape wheel briefly to escape the grip of the pallets. The 
escape wheel then turns slightly before the pallets again 
catch on it. This catching action stops the movement of 
the escape wheel and also produces the characteristic 
ticking sound of a mechanical watch. Each slight move- 
ment of the escape wheel is transmitted through the 
other wheels in the train to the hands of the watch. Be- 
cause the oscillations of the balance wheel regulate the 
speed of the escape wheel, they are responsible for the 
accuracy of the timepiece. 

Many mechanical watches have more than 100 parts. 
In the most expensive watches, some parts are finished 
by hand to assure accuracy and durability. In addition, 
the pallets and various other parts of such watches are 
made from tiny, hard jewels, such as natural or synthetic 
rubies, to reduce wear. Such timepieces contain 15 or 
more jewels. 

One type of mechanical watch sold in the United 
States is called a pin-/ever watch. \In pin-lever watches, 
the parts are not finished by hand, and the pallets on the 
pallet lever are metal pins instead of jewels. These 
watches are inexpensive, but they wear out sooner than 
do finer watches. If a pin-lever watch is adjusted very 
carefully by a jeweler, it can be just as accurate as a 
more expensive jeweled watch. 

Electronic watches contain tiny quartz crystals. 
Some are accurate to within 60 seconds a year. The time 
base for this type of watch is its vibrating quartz crystal. 
Most crystals vibrate 32,768 times a second. Quartz- 
based watches contain a battery-powered electronic 
integrated circuit on a tiny piece of silicon that is called 
a chip. This chip keeps the crystal vibrating, and it 











~ Amechanical watch has 

_ hands that show the time ona 
dial. The movement of a me- 
chanical watch, far right, in- 

_ cludes a mainspring, which 

_ powers the watch. A balance 
wheel regulates the watch’s 
speed. It moves the pallet 
lever, which allows the es- 
cape wheel to move slightly. 
| This action moves a train of 

_ gears that turn the hands on 
the watch face. 


A digital electronic watch 
displays the time in digits that 
form when electric current 
passes through patterns of 
liquid crystal. The movement 
of an electronic watch, far 
right, includes a battery, 
which makes a quartz crystal 
vibrate. An integrated circuit 
ona circuit board translates 
the vibrations into informa- 
tion for display on the face of 
the watch. 


translates the vibrations into electric impulses. In elec- 
tronic analog watches, these impulses activate a tiny 
motor that moves the watch hands at the correct speeds. 

Another electronic watch, the solid-state watch, also 
uses quartz as its time base. However, it has no moving 
parts. Instead, the circuits of a solid-state watch translate 
the time information directly into a /iquid crystal display 
(LCD) on the watch face. Most LCD’‘s show the time in 
the form of digits. In a digital LCD, a thin layer of liquid 
crystal is sandwiched between two layers of glass. Digi- 
tal patterns are printed onto the glass with transparent 
conductive coatings. Normally, these patterns are invisi- 
ble. However, when an electric charge is applied to the 
coatings, the liquid crystal becomes visible as a dark nu- 
meral. In analog LCD watches, the liquid crystal forms 
the pattern of watch hands, instead of digits, to indicate 
the time. A liquid crystal display requires little power 
from the battery and therefore appears continuously. 
But the display cannot be seen clearly in dim light. Some 
LCD watches have a light that can be turned on to illumi- 
nate the face. 


History 


Peter Henlein, a German locksmith, traditionally has 
been credited with making the first watch. In the early 
1500's, Henlein invented a mainspring to power clocks. 
Until then, clocks had been driven by falling weights 
and had to remain stationary and stand upright for the 
weights to operate. Mainsprings enabled clockmakers 
to produce small, portable clocks. Watchmaking soon 
spread to England, France, and Switzerland. 

The earliest watches were heavy and inaccurate. They 
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weighed so much that they had to be suspended from a 
cord or chain and worn around the neck or hanging 
from a belt. Early watches had only an hour hand, and 
their cases were spherical or drum-shaped. Unusual 
shapes, including skulls and crosses, became popular 
during the mid-1600's. 

Many watches had a minute hand by the late 1600's, 
but a hand for the seconds did not become common 
until the 1900's. The balance spring and escape lever 
mechanisms had been developed by the late 1700s. 

During the late 1600's, watches became small and 
light enough to fit into a pocket of a jacket or vest. These 
pocket watches were the most popular style of watch 
for more than 200 years. Wrist watches became com- 
mon in the late 1800's, but they were designed for 
women only. During Worid War | (1914-1918), soldiers 
realized that wrist watches were more convenient than 
pocket watches. As a result, wrist watches soon became 
accepted as accessories for men as well. 

Electric analog watches, which were powered by a 
tiny battery, were introduced in the 1950s. Originally, 
these watches used a balance wheel as a time base. But 
later models contained a vibrating tuning fork that acted 
as a time base in much the same way as quartz crystals 
do in electronic watches. Quartz-based watches ap- 
peared in the early 1970's and, because of their accu- 
racy, soon made earlier electric watches obsolete. 

Milton C. Slevens 

See also Clock; Switzerland (picture: Switzerland's 
watchmaking industry). 

Watch Tower Bible and Tract Society. See Jeho- 
vah's Witnesses. 
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Waterfalls flow over rocky cliffs. 


Water 


Water is the most common substance on earth. It cov- 
ers more than 70 percent of the earth's surface. It fills the 
oceans, rivers, and lakes, and is in the ground and in the 
air we breathe. Water is everywhere. 

Without water, there can be no life. In fact, every liv- 
ing thing consists mostly of water. Your body is about 
two-thirds water. A chicken is about three-fourths water, 
and a pineapple is about four-fifths water. Most scien- 
tists believe that life itself began in water—in the salty 
water of the sea. 

Ever since the world began, water has been shaping 
the earth. Rain hammers at the land and washes soil into 
rivers. The oceans pound against the shores, chiseling 
cliffs and carrying away land. Rivers knife through rock, 
carve canyons, and build up land where they empty into 
the sea. Glaciers plow valleys and cut down mountains. 

Water helps keep the earth's climate from getting too 
hot or too cold. Land absorbs and releases heat from the 
sun quickly. But the oceans absorb and release the sun’s 
heat slowly. So breezes from the oceans bring warmth 
to the land in winter and cooiness in summer. 

Throughout history, water has been people’s slave- 
and their master. Great civilizations have risen where 


Thomas M. Keinath, the contributor of this article, is Dean of 
the College of Engineering at Clemson University. 
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A flood can cause enormous destruction of property. 
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Waterways are used to transport bulky goods. 


water supplies were plentiful. They have fallen when 
these supplies failed. People have killed one another for 
a muddy water hole. They have worshiped rain gods 
and prayed for rain. Often, when rains have failed to 
come, crops have withered and starvation has spread 
across a Jand. Sometimes the rains have fallen too heavi- 
ly and too suddenly. Then rivers have overflowed their 
banks, drowning large numbers of people and causing 
enormous destruction of property. 

Today, more than ever, water is both slave and master 
to people. We use water in our homes for cleaning, 
cooking, bathing, and carrying away wastes. We use wa- 
ter to irrigate dry farmlands so we can grow more food. 
Our factories use more water than any other material. 
We use the water in rushing rivers and thundering wa- 
terfalls to produce electricity. 

Our demand for water is constantly increasing. Every 
year, there are more people in the world. Factories turn 
out more and more products, and need more and more 
water. We live in a world of water. But almost all of it— 
about 97 percent—is in the oceans. This water is too 
salty to be used for drinking, farming, and manufactur- 
ing. Only about 3 percent of the water in the world is 
fresh (unsalty). Most of this water is locked in ice that 
covers Antarctica, Greenland, and the waters of the 
north polar region. But there is still enough to meet peo- 
ple’s needs. 

There is as much water on the earth today as there 
was when dinosaurs inhabited the planet millions of 
years ago. Almost every single drop of water we use 
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Many people enjoy the recreational uses of water. 


finds its way to the oceans. There, it is evaporated by the 
sun. It then falls back to the earth as rain. Water is used 
and reused over and over again. It is never used up. 

Although the world as a whole has plenty of fresh 
water, some regions have a water shortage. Rain does 
not fall evenly over the earth. Some regions are always 
too dry, and others too wet. A region that usually gets 
enough rain may suddenly have a serious dry spell, and 
another region may be flooded with too much rain. 

Some regions have a water shortage because the 
people have managed their supply poorly. People settle 
where water is plentiful—near lakes and rivers. Cities 
grow, and factories spring up. The cities and factories 
dump their wastes into the lakes and rivers, polluting 
them. Then the people look for new sources of water. 
Shortages also occur because some cities do not make 
full use of their supply. They have plenty of water but 
not enough storage tanks, treatment plants, and distri- 
bution pipes to meet the people's needs. 

As our demand for water grows and grows, we will 
have to make better and better use of our supply. The 
more we learn about water, the better we will be able to 
meet this challenge. 

This article tells broadly about water. It discusses 
water's importance to civilization and to life itself. It de- 
scribes the nature of water. For a discussion of our 
water problems and how we use and abuse our water 
supply, see Water pollution. Separate articles, including 
Climate, Conservation, Lake, Ocean, Rain, and River, 
provide details about the broad subject of water. 
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Bureau of Reclamation 


Falling water from a dam produces energy. 


Interesting facts about water 


How much water is on the earth? There are about 326 million 
cubic miles (1.4 billion cubic kilometers) of water. There are over 
a million million (1,000,000,000,000) gallons of water per cubic 
mile (0.9 million million liters per cubic kilometer). 

How much of the earth's water is fresh? Only about 3 per 
cent of the earth's water is fresh. About three-fourths of the 
earth's fresh water is frozen in icecaps and other glaciers. Gla- 
ciers contain as much water as flows in all the earth's rivers in 
about 1,000 years. 

How much water do living things contain? All living things 
consist mostly of water. For example, the body of a human being 
is about 65 per cent water. An elephant is about 70 per cent 
water. A potato is about 80 per cent water. A tomato is about 95 
per cent water. 

How much water does a person take in over a lifetime? On 
the average, a person takes in about 16,000 gallons (60,600 liters) 
of water during his or her life. 

What are the different forms of water? Water is the only 
substance on earth that is naturally present in three different 
forms—as a liquid, a solid (ice), and a gas (water vapor). 

How much water does a person use every day? On the av- 
erage, each person in the United States uses more than 100 gal- 
lons (380 liters) of water a day in the home. 

What is the largest single use of water? The largest single 
use of water is by industry. It takes about 80 gallons (300 liters) 
of water to make the paper for one Sunday newspaper, and 
about 20 gallons of water per pound (170 liters per kilogram) of 
steel produced. 

Can water ever be used up? Water is used and reused over 
and over again—it is never used up. Every glass of water you 
drink contains molecules of water that have been used count- 
less times before. 
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Every plant, animal, and human being needs water to 
stay alive. This is because all the life processes—from 
taking in food to getting rid of wastes—require water. 
But people depend on water for more than just to stay 
alive. We also need it for our way of life. We need water 
in our homes—to brush our teeth, cook food, and wash 
dishes. We need water in our factories—to manufacture 
almost everything from automobiles to zippers. We 
need water for irrigation—to raise crops in regions that 
do not get enough rain. 

Water in living things. Every organism (living thing) 
consists mostly of water. Your body is about 65 per cent 
water. So is that of a mouse. An elephant and an ear of 
corn are about 70 per cent water. A potato and an earth- 
worm are about 80 per cent water. A tomato is about 95 
per cent water. 

All living things need a lot of water to carry out their 
life processes. Plants, animals, and human beings must 
take in nutrients (food substances). Watery solutions 
help dissolve nutrients and carry them to all parts of an 
organism. Through chemical reactions, the organism 
turns nutrients into energy, or into materials it needs to 
grow or to repair itself. These chemical reactions can 
take place only in a watery solution. Finally, the organ- 
ism needs water to carry away waste products. 

Every living thing must keep its water supply near 
normal, or it will die. Human beings can live without 
food for more than two months, but they can live with- 
out water for only about a week. If the body loses more 
than 20 per cent of its normal water content, a person 
will die painfully. Human beings must take in about 24 
quarts (2.4 liters) of water a day. This intake can be in the 
form of beverages we drink, or water in food. 

Water in our homes. In our homes, we use far more 
water than the amount we need simply to stay alive. We 
require water for cleaning, cooking, bathing, and carry- 
ing away wastes. For many people, such water is a lux- 
ury. Millions of homes in Asia, Africa, and South Amer- 
ica have no running water. The people must haul water 
up by hand from the village well, or carry it in jars from 
pools and rivers far from their homes. 

The United States has more homes with kitchen fau- 
cets and flush toilets than any other country. On the av- 
erage, every American uses more than 100 gallons (380 
liters) of water a day in the home. It takes about 7 gal- 
lons (26 liters) of water to flush a toilet. It takes 20 to 30 
gallons (76 to 114 liters) to take a bath, and each minute 
under a shower takes at least 5 gallons (19 liters). It takes 
more than 15 gallons (57 liters) of water to wash a day's 
dishes, and about 40 gallons (152 liters) to run an auto- 
matic washing machine. 

Water for irrigation. Most of the plants that people 
raise need great quantities of water. For example, it 
takes 115 gallons (435 liters) of water to grow enough 
wheat to bake a loaf of bread. People raise most of their 
crops in areas that have plenty of rain. But to raise 
enough food for their needs, people must also irrigate 
dry areas. The rainfall that crops use to grow is not con- 
sidered a water use, because the water does not come 
from a country’s supply. Irrigation, on the other hand, is 
a water use because the water is drawn from a nation’s 
rivers, lakes, or wells. 

The water a nation uses for irrigation is important to 
its water supply because none of the water remains for 
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reuse. Plants take in water through their roots. They then 
pass it out through their leaves into the air as a gas 
called water vapor. Winds carry away the vapor, and the 
liquid water is gone. On the other hand, nearly all the 
water used in our homes is returned to the water sup- 
ply. The water is carried by sewer pipes to treatment 
plants, which return the water to rivers so it can be used 
again. 

The United States uses about 140 billion gallons (530 
billion liters) of water a day for irrigation. This is enough 
water to fill a lake 5 miles (8 kilometers) long, 1 mile (1.6 
kilometers) wide, and 130 feet (40 meters) deep. About 
40 per cent of all the water used in the United States is 
used for irrigation. For a discussion of irrigation sys- 
tems, see the article Irrigation. 

Water for industry. Industry uses water in many 
ways. It uses water for cleaning fruits and vegetables be- 
fore canning and freezing them. It uses water as a raw 
material in soft drinks, canned foods, and many other 
products. It uses water to air-condition and clean facto- 
ries. But most of the water used by industry is for cool- 
ing. For example, water cools the steam used in produc- 
ing electric power from fuel. It cools the hot gases 
produced in refining oil, and the hot steel made by steel 
mills. 

About 38,000 gallons (144,000 liters) of water are re- 
quired to make a ton of steel or a ton of paper. Manufac- 
turers use about 7 gallons (27 liters) of water to refine 1 
gallon (3.8 liters) of gasoline. It takes about 15 gallons (57 
liters) of water to brew 1 gallon of beer. 

In the United States, factories and steam-producing 
power plants draw about 160 billion gallons (600 billion 
liters) of water every day from wells, rivers, or lakes. 
This total accounts for 48 per cent of all the water used 
in the country. Power plants use 80 per cent of this 
water. In addition, many factories buy water from city 
water systems. 

Although industry uses a lot of water, only 6 per cent 
of it is consumed. Most of the water used for cooling is 
piped back to the rivers or lakes from which it is taken. 
The water consumed by industry is the water added to 
soft drinks and other products, and the small amount of 
water that turns to vapor in the cooling processes. 

Water for power. People also use water to produce 
electric power to light homes and to run factories. Elec- 
tric power stations burn coal or other fuel to turn water 
into steam. The steam supplies the energy to run ma- 
chines that produce electricity. Hydroelectric power sta- 
tions use the energy of falling water from waterfalls and 
dams to produce electricity. See Water power, Electric 
power. 

Water for transportation and recreation. After 
people learned to build crude small boats, they began 
using rivers and lakes to carry themselves and their 
goods. Later, they built larger boats and sailed the ocean 
in search of new lands and new trade routes. Today, 
people still depend on water transportation to carry 
such heavy and bulky products as machinery, coal, 
grain, and oil. See Transportation. 

People build most of their recreation areas along 
lakes, rivers, and seas. They enjoy water sports, such as 
swimming, fishing, and sailing. Many people also enjoy 
the beauty of a quiet lake, a thundering waterfall, or a 
roaring surf. 
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On the average, 4,200,000,000,000 gal- 
lons (15,900,000,000,000 liters) of pre- 
cipitation fall on the United States 
every day. About 70 per cent of this 
moisture returns directly to the air by 
evaporation, or is used by plants 
where it falls. People use about 6 per 
cent of the precipitation. 


WORLD BGOK diagram by Murrie-White & Associates, Inc. 
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The waters of the earth move continuously from the 
oceans, to the air, to the land, and back to the oceans 
again. The sun's heat evaporates water from the oceans. 
The water rises as invisible vapor, and falls back to the 
earth as rain, snow, or some other form of moisture. 
This moisture is called precipitation. Most precipitation 
drops back directly into the oceans. The remainder falls 
on the rest of the earth. In time, this water also returns 
to the sea, and the cycle starts again. This unending cir- 
culation of the earth's waters is called the water cycle or 
hydrologic cycle. 

Because of nature's water cycle, there is as much 
water on earth today as there ever was—or ever will be. 
Water changes only from one form to another, and 
moves from one place to another. The water you bathed 
in last night might have flowed in Russia's Volga River 
Jast year. Or perhaps Alexander the Great drank it more 
than 2,000 years ago. 

The waters of the earth. The earth has a tremen- 
dous amount of water, but almost all of it is in the 
oceans. The oceans cover about 70 per cent of the 
earth's surface. They contain about 97 per cent of all the 
water on earth, and are the source of most precipitation 
that falls to earth. Ocean water is too salty to be used for 
drinking, agriculture, or industry. But the salt is left be- 
hind during evaporation, and the precipitation that falls 
to earth is fresh water. 


The water cycle 


Nature's water cycle 


Only about 3 per cent of the water on earth is fresh 
water—and most of it is not easily available to people. It 
includes water locked in icecaps and other glaciers, 
more than 2 per cent of the earth's water. About half of 
1 per cent of the earth's water is beneath the earth's sur- 
face. Rivers and lakes contain only about one-fiftieth of 
1 per cent of the earth's water. 

Water in the air. At one time or another, all the 
water on earth enters the air, or atmosphere, as water 
vapor. This vapor becomes the life-giving rain that falls 
to the earth. Yet, the atmosphere contains only one- 
thousandth of 1 per cent of the earth's water. 

Moisture in the air comes mostly from evaporation. 
The sun’s heat evaporates water from land, lakes, rivers, 
and, especially, the oceans. About 85 per cent of the 
vapor in the air comes from the oceans. Plants also add 
moisture. After plants have drawn water from the 
ground through their roots, they pass it out through 
their leaves as vapor in a process called transpiration. 
For example, a birch tree gives off about 70 gallons (260 
liters) of water a day. Corn gives off about 4,000 gallons 
per acre (37,000 liters per hectare) daily. See Evapora- 
tion; Leaf (Transpiration). 

Precipitation. Vapor is carried by the air moving 
over the earth. The moisture-filled air cools wherever it 
is forced up by colder air or by mountains or hills. As 
the air cools, the vapor condenses into droplets of liq- 


This diagram traces the never-ending circulation of the earth's water as it makes its 


long journey from the oceans, to the air, to the land, and back to the oceans again. 
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Nonporous Earth 


WORLD BOOK diagram by George Suyeoka 
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uid water, forming clouds. The droplets fall to the earth 
as rain. If the vapor is chilled enough, it condenses into 
ice crystals, and falls as snow. 

About 75 percent of the precipitation falls back direct- 
ly on the oceans. Some of the rest of the precipitation 
evaporates immediately—from the surface of the 
ground, from rooftops, from puddles in the streets. 
Some of it runs off the land to rivers. From the rivers, it 
flows back to the sea. The rest of the precipitation soaks 
into the earth and becomes part of the ground water 
supply. Ground water moves slowly through the ground 
to the rivers and returns to the sea. This movement of 
ground water to rivers keeps the rivers flowing during 
periods without rain. See Ground water; Rain; Snow; 
Weather. 

How water shapes the earth. Water changes the 


face of the earth as it moves through the great water cy- 


cle. Water wears down mountains, carves valleys, and 
cuts deep canyons. It also builds deltas and straightens 
coastlines. 

During precipitation, some water falls on highlands 
and mountains. The force of gravity pulls the water 
downhill. As the water flows to lower levels, it erodes 
(wears away) the soil and rocks. In this way, after many 


_ thousands of years, mountains are worn down. The wa- 







ter that runs off the land during precipitation cuts small 
channels. The small channels drain into larger channels. 


Invisible 
water vapor 
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The larger channels drain into still larger ones, until fi- 
nally the water empties into the main stream that runs to 
the sea. The water then flows to the sea carrying the ma- 
terials it has eroded from the land. See River. 

Some of the precipitation that falls is captured in 
mountain glaciers. As the glaciers slide down mountain- 
sides, they cut the mountains into sharp and jagged 
peaks. See Glacier. 

The ocean also changes the face of the land. As waves 
pound against the shore, they cut away land and leave 
steep cliffs. Much of the material the waves wear away 
from the land is carried far out to sea. Some of the mate- 
rial piles up near the shore in sand bars. For more infor- 
mation about how water shapes the earth, see the 
World Book articles Earth (Cycles on and in Earth); Ero- 
sion. 

How water began. The question of how water be- 
gan on earth is part of the question of how the earth it- 
self began. Many scientists believe the earth was formed 
from materials that came from the hot sun. These materi- 
als included the elements that make up water. 

As the earth cooled and grew solid, water was 
trapped in rocks in the earth's crust. The water was grad- 
ually released, and the ocean basins filled with water. 
Other scientists have other ideas about how the earth 
and water began. For a discussion of these ideas, see 
the article Earth (Earth's early development). 
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Shortages of fresh water have troubled people 
throughout history. Today, they trouble people more 
than ever because the demand for water is growing rap- 
idly. Many people fear that the world does not have 
enough water to meet all our needs. Yet the world has— 
and always will have—the same amount of water it has 
always had. All the water we use passes through the 
great water cycle and can be used again and again. 

The total amount of water on earth is enough for all 
our needs. However, the earth's water is distributed un- 
evenly. Some regions suffer a constant drought (lack of 
rain). Other regions generally have plenty of water, but 
they may be struck by drought at times. In addition, peo- 
ple have created many water problems by mismanaging 
the supply. 

World distribution of water. The earth has an enor- 
mous amount of water—about 326 million cubic miles 
(1.4 billion cubic kilometers) of it. In a cubic mile, there 
are more than a million million— 1,000,000,000,000— 
gallons, or 3.8 million million liters. However, 97 per 
cent of this water is in the salty oceans, and more than 2 
per cent is in glaciers and icecaps. The rest totals less 
than 1 per cent. Most of this water is underground, and 
the remainder includes the water in lakes, rivers, 
springs, pools, and ponds. It also includes rain and 
snow, and the vapor in the air. 

A country's water supply is determined by its precipi- 
tation. In regions with plenty of precipitation year after 
year, there is plenty of water in lakes, rivers, and under- 
ground reservoirs. 

The earth as a whole receives plentiful rain. If this rain 
fell evenly, all the land would receive 34 inches (86 cen- 
timeters) a year. But the rain is distributed unevenly. For 
example, over 400 inches (1,000 centimeters) drenches 
northeastern India every year. But northern Chile may 
not get rain for years. 

Generally, the world’s most heavily populated areas 
receive enough rain for their needs. These areas include 
most of Europe, Southeast Asia, the Eastern United 
States, India, and much of China. But about half the 
earth's land does not get enough rain. These dry areas 
include most of Asia, central Australia, most of northern 
Africa, and the Middle East. 

The United States has plenty of water. It averages 
about 30 inches (76 centimeters) of rain annually. This 
total is large, but it is distributed unevenly. Over 135 
inches (343 centimeters) soaks parts of western Wash- 
ington each year, but Nevada averages only 9 inches (23 
centimeters). Most states east of the Mississippi get 30 
to 50 inches (76 to 130 centimeters) of precipitation a 
year—more than enough to grow crops. But large re- 
gions in the West get less than 10 inches (25 centime- 
ters). There, only a small amount of grass and shrubs 
can grow without irrigation. 

Canada’s annual precipitation is also distributed un- 
evenly. In the southeast, it ranges from 30 inches (76 
centimeters) in central Ontario to 55 inches (140 centi- 
meters) in eastern Nova Scotia. From 14 to 20 inches (36 
to 51 centimeters) of precipitation falls in most of the 
Prairie Provinces. Parts of the west coast get over 100 
inches (250 centimeters). 

Water shortages. Many regions of the world have a 
constant water shortage because they never get enough 
rain. But even a region that normally has enough rain 
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may suddenly have a dry year or several dry years. The 
climates in regions that receive only light rainfall are es- 
pecially changeable. Such regions can have a series of 
destructive dry years. 

In the 1930's, one of the worst droughts in United 
States history struck the Southwest, an already dry re- 
gion. Winds whipped the dry soil into gigantic dust 
storms, and most of the region became known as the 
Dust Bowl. Hundreds of farm families had to leave their 
homes. See Dust Bowl. 

Periods of low rainfall alternate with periods of high 
rainfall from year to year and from place to place. In the 
1980's, for example, drought struck the Midwestern and 
Southeastern United States, as well as parts of Argen- 
tina, Australia, Brazil, Ethiopia, Paraguay, Uruguay, and 
other countries. Meanwhile, floodwaters spilled over 
the land in the south-central United States and in parts 
of Bangladesh, China, India, and other countries. 

Many regions have water shortages because the peo- 
ple have not prepared for a period of less than normal 
rainfall. These shortages could have been prevented if 
the people had built artificial lakes, storage tanks, and 
other facilities to carry them through a drought. 

The United States is especially rich in water. But every 
year, a number of U.S. communities must ration their 
water. As a result, many people fear that the country is 
running out of water. The United States as a whole has 
as much water today as the land had when Christopher 
Columbus sailed to the New World. But rainfall patterns 
change. In addition, the demand for water is increasing 
faster in the United States than in any other country. 
More and more Americans want air conditioners, gar- 
bage disposers, automatic washers, and an extra bath- 
room. Industry also demands more water as production 
rises. When drought strikes, the effects can be severe. 

During the 1960's, rainfall in the Northeastern United 
States fell below normal for several years. Many cities 
had to restrict the use of water. New York City suffered 
especially, because it is so heavily populated. To save 
water, people turned off their air conditioners and let 
their lawns wither. Restaurants tried not to serve water 
to customers. The city was declared a disaster area. New | 
York City’s troubles came about because the city did not 
have enough storage tanks, distribution lines, and other 
facilities to supply the city with water during a long pe- 
riod of light rainfall. The city improved its facilities after 
the drought. 

Water management and conservation. Through- 
out history, people have attempted to increase their 
water supply by trying to “make rain.” They have prayed 
to rain gods and performed rain dances (see Rain 
dance). They have sprayed the clouds with chemicals to _ 
make them release their moisture (see Rainmaking). 
People also have always looked to the sea as a source of 
water (see the section Fresh water from the sea). In many 
cases, however, people do not need more water than 
they already have. They only need to manage the supply 
better. 

Many water problems in the United States have 
arisen because the country has had a plentiful and easily 
available water supply. Water has been cheap, and peo- 
ple have been careless and wasteful. In the past, they 
dumped untreated sewage and other wastes into rivers 
and lakes, spoiling the water (see Water pollution). In 





most U.S. cities, people pay about $1.25 per 1,000 gal- 
lons (3,800 liters) of water. In contrast, New York City 
charges many people a fixed fee for water based on the 
size of the house or apartment building they live in. The 
fee is the same no matter how much water a household 
uses. As a result, many people waste water. However, 
commercial buildings and large apartment buildings in 
New York City have water meters, and people pay for 
the water they use. The city has begun to install water 
meters in all homes and apartment buildings. 

The supply of cheap, easily available water is shrink- 
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A tropical rain forest receives plentiful rainfall and remains 
: green throughout the year. 





A drought occurs when a region receives Jess than normal 
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rainfall over a long time, often leaving soil parched and cracked. 


Water 123 


ing in the United States. The development of new sup- 
plies will become more and more costly. It will then be 
cheaper to reuse water from existing supplies. Many in- 
dustries reuse water. For example, most stee! compa- 
nies use a small amount of water over and over ina Cir- 
culating cooling system. 

Sewage, also called wastewater, can be treated and 
turned into usable water. Many communities in Califor- 
nia, Florida, Texas, and other states irrigate crops with 
treated wastewater. Water reuse will become much 
more common in the future. 


ANTARCTICA 





: : 
Photri from Marilyn Gartmnan 
A desert receives little rainfall, resulting in a dry landscape that 
can support little vegetation or animal life. 
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A mud slide can occur when a sudden downpour drenches an 
area that seldom receives large amounts of rain. 
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When you turn on a faucet, you expect clean, pure 
water to flow out. You also expect your city to have plen- 
ty of water for its industries, for fighting fires, and for 
cleaning streets. The job of supplying a modern city 
with water is tremendous. First of all, there must be 
sources of plentiful water to meet the demands of a 
growing city. Then, the water must be purified. Next, it 
must be piped into every house, office building, factory, 
and hotel in the city. Finally, the water must be piped 
away after it has been used. 

Sources of supply. Cities can draw fresh water from 
only two sources: (1) rivers and lakes, or (2) the ground. 
Smaller cities, especially those with fewer than 5,000 
people, remove water from underground supplies. 
Most larger cities obtain their water supplies from rivers 
or lakes. 

Rivers and lakes. Most cities that depend on rivers for 
their water are located on small rivers—simply because 
most rivers are small. The amount of water in a river can 
vary from time to time, depending on the rainfall. Dur- 
ing a dry Spell, a river's water level may fall sharply. 
Then, a city may not have enough water. 

For this reason, many cities that depend on rivers 
store water during rainy periods so they will always 
have an adequate supply. Some cities build a dam on 
the river and store water behind the dam in a reservoir. 
Other cities store water in a pond or a small Jake. See 
Reservoir. 

A city that obtains its water supply from a lake pos- 
sesses a natural storage reservoir in the lake itself. Lakes 
are fed by rivers and by waters moving through the 
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ground. During wet spells, a lake stores some of the ex- 
tra water that it receives. This extra water enables the 
lake to supply the city with plenty of water during dry 
periods of little or no rainfall. 

Ground water. Many cities are not near rivers or lakes 
that are large enough for their needs. Such cities use 
water that is stored underground. This water comes 
from rain that soaks into the ground. As the water trick- 
les downward, it fills the spaces between grains of sand 
and pieces of gravel, and it settles into cracks and pores 
in rocks, 

In time, the water trickles down to a layer of rock or 
other material that is watertight. The water collects 
above the watertight layer, and the materials above the 
layer become saturated (soaked). This saturated zone is 
called an aquifer. The upper limit of the aquifer is called 
the water table. Cities obtain underground water by 
drilling wells that reach below the water table and 
pumping up the water from the aquifer. See Ground 
water; Well (Water wells). 

Uses of city water supplies. Most of the water that is 
supplied by public waterworks goes to people’s homes. 
The waterworks also deliver large amounts of water to 
commercial users, for example hotels and restaurants; 
and to manufacturers. City water systems also provide 
water for fighting fires, cleaning streets, and sprinkling 
park lawns. 

Another “use” of a city’s water is waste. In many cities, 
homeowners pay a flat fee, no matter how much water 
they use. They do not have meters that measure the wa- 
ter they use. If their faucets leak, the water is wasted. 


This diagram traces the eight-hour course of water as it flows through Chicago's main water purifi- 
cation plant. The water enters intake cribs (1) about 2 5 miles (4 kilometers) out in Lake Michigan, 
and flows through tunnels (2) under the lake into the plant's intake basin (3). Water can also enter 


the plant directly through a shore intake (4). Screens (5) keep out fish, plants, and trash. Pumps (6) 
lift the water about 20 feet (6 meters) above the lake level, so that it flows by gravity through the fil- 
tration processes. Alum, chlorine, lime, and other chemicals are added (7), and then thoroughly 
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| Chicago’s main water purification plant is the Jargest water treatment plant in the world. It 
serves about 2.8 million people in Chicago and nearby suburbs, and can produce nearly 1 4 billion 
gallons (5.7 billion liters) of water a day. The plant is on a 61-acre (25-hectare) artificially created 
peninsula that extends into Lake Michigan. 





__ mixed with the water in mixing basins (8). Bacteria, silt, and other impurities stick to the alum, 

_ which sinks to the bottom of settling basins (9). The water then trickles through sand and gravel fil- 
ters (10), which screen out any remaining impurities. The filtered water collects in clear wells (11), 
and then flows to reservoirs (12), where it receives a final treatment with chlorine, fluoride, and 
other chemicals. The purified water passes through tunnels (13) to pumping stations (14). The sta- 

tions send the water through underground mains to homes, factories, and other buildings. 

| 

| 
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Water is also wasted through leaks in a city’s under- 
ground pipes. Generally, water lost through leakage is 
10 to 15 per cent of a city’s water use. Chicago loses 
about 130 million gallons (490 million liters) of water 
daily through waste. 

Purifying and treating water. People want drinking 
water that is free of bacteria, sparkling clear, and with- 
out an objectionable taste or odor. Water in its natural 
state seldom has these qualities. So after water is drawn 
from a source, it is piped into a treatment plant. The 
plant may put the water through one or several proc- 
esses, depending on the quality of the untreated water, 
and on a city’s standards. Many cities use three basic 
processes: (1) coagulation and settling, (2) filtration, and 
(3) disinfection. 

Coagulation and settling. The raw (untreated) water 
flows into the treatment plant and is mixed with chemi- 
cals. Some of these chemicals are coagu/ants. The most 
widely used coagulant is a fine powder called a/uminum 
sulfate or alum. \n the water, the alum forms tiny, sticky 
globs called flocs. Bacteria, mud, and other impurities 
stick to the flocs. The water then passes into a settling 
basin, where the flocs settle to the bottom. Coagulation 
and settling remove most impurities. 

Filtration. The water is then passed through a filter. 
The filter consists of a bed of sand, or of sand and coal, 
usually about 2+ feet (76 centimeters) deep on top of a 
bed of gravel about 1 foot (30 centimeters) deep. As the 
water trickles down through the filter, any remaining 
particles are screened out. The water then flows to huge 
reservoirs for a final treatment that kills bacteria. 

Disinfection kills disease-carrying bacteria. Most 
plants disinfect water by adding a substance called ch/o- 
rine. Chlorine sometimes is added before coagulation 
and settling, and often after filtration. Most cities chlori- 
nate their water, even if they do not treat it in any other 
way. See Chlorine. 
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A water tower is a part of the water system in many towns and 
cities. It provides storage and helps maintain water pressure. 


Other processes are also used to remove unpleasant 
tastes or smells, or to give water special qualities. Aera- 
tion improves taste and odor. In this process, water is 
usually sprayed or trickled through the air. The oxygen 
in the air takes away the bad taste and odor. Many com- 
munities have water containing minerals that make it 
hard. Hard water requires lots of soap to make a lather. 
It also forms deposits on pipes and other equipment. 
Several processes can be used to soften the water (see 
Water softening). Some cities add /ime or soda ash to 
their water to help prevent pipes from rusting. Activated 
carbon helps improve the taste and odor and remove 


WORLD BOOK diagram by Zorica Dabich 


Most small U.S. towns get 
water by drilling wells and 
pumping up underground 
water. The water is chemically 
treated and then pumped to 
consumers. Most towns also 
pump water into tall water 
towers. When water is re- 
leased from these towers, the 
force of gravity distributes it 
through the piping system. 





| 





toxic chemicals. Many communities add a substance 
called fluoride to their water to help reduce tooth decay 
(see Fluoridation). 

Distributing water. The treated water flows to a 
pumping station, where it is pumped into large cast iron 
pipes called wafer mains. Water mains run beneath the 
streets. They carry water to every fire hydrant, and con- 


_ nect with smaller pipes that lead to every home, office 





building, factory, and restaurant. The pumping station 
sends the water into the mains under enough pressure 
to carry it to every faucet. This pressure is usually so 
high that you cannot hold back the water by putting 
your finger under a fully opened faucet. 

Sometimes the demand for water may be too great 
for the pressure a pumping station can supply. Then, 


_ water may only trickle from the faucets. This can happen 


on a hot summer day when many people in the neigh- 
borhood are watering their lawns or filling backyard 
pools. The water pressure may also fall when fire fight- 
ers use a large amount of water to fight a fire. 

Most cities pump water into elevated storage tanks to 
help keep their water pressure high at all times. The 
tanks are built on hills, or they are tall water towers. 
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When water is released from these tanks, gravity pulls 
the water downward, giving it the pressure to rush 
through the water mains. 

Disposing of used water. Most of the water in our 
homes is used to carry away wastes. This water, and the 
wastes it carries, is called sewage. Factories also use 
water to wash away such industrial wastes as acids and 
greases. In most U.S. cities, a piping system under the 
streets carries away the sewage from homes, factories, 
hotels, and other buildings. This system is called a sew- 
erage system. 

Sewage has a bad odor. But more important, it con- 
tains disease-producing bacteria. Most cities have treat- 
ment plants that clean sewage water and kill the bacteria 
in it. The treated water can then be returned to a river, 
stream, or lake. To learn how sewage is treated, see the 
Sewage article. 

Almost all of the sewage in the United States under- 
goes some type of sewage treatment. Only a little of the 
sewage is dumped untreated into rivers. The dumping 
of untreated sewage causes serious problems for the 
environment and for cities downstream that take their 
water from the same rivers. 


Fresh water from the sea 


About 97 per cent of the water on earth is in the salty 
oceans. In their thirst for water, people have looked 
longingly throughout history at this endless supply. 
Some brackish (slightly salty) water is found inland. 
Today, more than ever, many people believe that desalt- 
ing ocean water and brackish water holds the answer to 
the ever-increasing demand for fresh water in many 
areas. 

The salt in seawater is mostly the same substance as 
common table salt. A person can safely drink water that 
contains less than + pound of salt to 100 pounds of 
water, or 0.5 kilogram to every 100 kilograms. But sea- 
water has about seven times this amount of salt. A per- 
son who drinks only seawater will eventually die. The 
body's cells will dehydrate (dry out) as they try to get rid 
of the excess salt from the seawater. Nor can people use 
seawater in agriculture or industry. It kills most crops, 
and quickly rusts most machinery. 

People have found many ways to desal/inate (remove 
the salt from) seawater and brackish water. Desalination 
offers hope of relieving water shortages near the sea- 
coasts. However, desalination does not hold the answer 
to all of the earth's water problems. Even if the oceans 
contained fresh water, people would still have to face 
such problems as pollution, flood control, and water 
distribution. 

The desalination processes used most commonly 
today are distillation, reverse osmosis, and electrodialy- 
sis. These processes produce fresh water from salt 
water. 

Distillation is the oldest method of turning salt water 
into fresh water. Most ocean ships use it to obtain drink- 
ing water. Seawater can be distilled simply by boiling it 
in a teapot, and piping the steam into a cool bottle. The 
steam rises, leaving the salt behind. As the steam cools 
in the bottle, it condenses into fresh water. 

Every day, the sun evaporates millions of tons of 


water from the ocean's surface. The water vapor then 
condenses and falls back to earth as fresh water. For 
centuries, people have copied nature and used the sun’‘s 
heat to distill seawater. Two thousand years ago, Julius 
Caesar used solar distillation in Egypt to obtain drinking 
water for his soldiers. 

Solar distillation can be done by filling a shallow 
basin with seawater and covering it with a transparent 
plastic dome, or a sloping sheet of glass. The salt water 
turns to vapor under the sun's heat. The vapor rises until 
it hits the underside of the dome or glass, where it con- 
denses. The fresh water runs down into collecting 
troughs. This type of distillation produces little water. In 
one day, such a basin in a sunny climate can produce 
only about a pint of water per square foot (5 liters per 
square meter) of the basin’s surface area. Solar distilla- 
tion is not a commonly used method of distillation be- 
cause it is expensive. The cost stems from the fact that 
this method requires the use of an enormous land area 
in order to produce sufficient quantities of water. Solar 
distillation also is less efficient in operation than other 
methods of distillation. 

Most modern distillation plants use a process called 
multistage flash distillation. This is a type of the age-old 
method of boiling and condensation. In flash distillation, 
preheated seawater flows into a large chamber in which 
the pressure is low. The low pressure causes some of 
the water to flash (turn quickly) into steam. The steam is 
condensed into salt-free water. The seawater passes 
through several distillation chambers. Each of the cham- 
bers has a lower pressure than the previous chamber. 
Often, the final water is so pure that it is tasteless, and 
some Salt must be tossed back in to give it flavor. The 
desalting plant at the United States naval base at 
Guantanamo Bay, Cuba, uses this process. It produces 
more than 1 million gallons (3.8 million liters) of fresh 
water a day. 
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Reverse osmosis is a widely used method for desalt- 
ing seawater and brackish water. In normal osmosis, a 
less concentrated liquid flows through a membrane into 
a more concentrated liquid. Thus, if salt water and fresh 
water are separated in a chamber by a special semiper- 
meable membrane, the fresh water will flow through the 
membrane into the salt water. However, if enough pres- 
sure is placed on the salt water, this normal flow pattern 
can be reversed. Fresh water will then be squeezed 
from the salt water as it passes through the membrane, 
leaving the salt behind. The reverse osmosis desalting 
process works in this way. 

A desalting plant at Cape Coral, Fla., uses reverse os- 
mosis. This plant can produce about 14 million gallons 
(53 million liters) of fresh water a day. 

Electrodialysis is used chiefly to desalt brackish 
ground water and water from estuaries (river mouths). 
Electrodialysis is based on the fact that when salt is dis- 
solved in water, it breaks up into /ons (electrically 
charged particles) of sodium and chloride. Sodium ions 
carry a positive charge, and chloride ions carry a nega- 
tive charge. 

Electrodialysis uses a large chamber divided into 
many compartments by stacks of thin plastic mem- 
branes. Two types of membranes are used, and they are 
used in pairs. One type allows only positive ions to pass 
through it. The other lets only negative ions through. 
One of the end compartments contains a positive e/ec- 
trode (electrical pole). The other end compartment con- 
tains a negative electrode. 

When an electric current is sent through the water, 
the negative ions are drawn through the membranes 
permeable to negative ions toward the positive elec- 
trode. The positive ions are drawn through the mem- 
branes permeable to positive ions toward the negative 
electrode. Thus, the salt in every other compartment is 
drawn off, leaving fresh water. 

A desalting plant on Sanibel Island, Fla., uses the elec- 
trodialysis process. This plant produces about 2 million 
gallons (7.6 million liters) of fresh water daily. 
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Other desalting processes are also being studied. 
During the 1970's, several plants experimented with 
freezing as a method of desalination. When seawater 
freezes, the ice crystals produced are pure water in 
solid form. The salt is separated and trapped between 
the ice crystals. There are several freezing processes 
that may be used to desalt water. The main problem lies 
in separating the ice crystals from the salt. This is usually 
done by washing off the salt with fresh water. The ice is 
then melted and becomes fresh, liquid water. High costs 
and engineering problems have prevented the wide- 
spread commercial use of freezing as a desalting 
method. 

The future of desalting. All methods of desalination 
are costly, largely because desalting plants use large 
amounts of energy, and energy is expensive to produce. 
In addition, plants must pay to dispose of the salt that is 
removed during the desalination process. It costs from 
about $4 to about $7 to produce 1,000 gallons (3,800 li- 
ters) of fresh water from seawater. The cost depends on 
such factors as the capacity of the treatment plant and 
its location. Desalting brackish water costs less than de- 
salting seawater. Engineers and scientists are continuing 
to work on the development of less expensive methods 
of desalination. 

The thousands of desalting plants around the world 
together produce more than 34 billion gallons (13 bil- 
lion liters) of fresh water each day. A large facility, such 
as the plant in Al Jubayl, Saudi Arabia, can produce 
about 250 million gallons (950 million liters) of fresh 
water daily. Although desalting plants meet only a small 
part of the world’s daily demand for fresh water, they 
are essential to millions of people. 

Many desalting plants are small facilities that serve 
isolated military posts, oil-drilling crews in deserts, is- 
land resorts, and industrial plants. The largest number 
of plants are in the Middle East, where fresh water 
sources are scarce. As the cost for desalting water 
drops, more and more towns and cities may begin using 
desalted water. 









Flash distillation handles the greatest volume of water of all desalting processes. Incoming sea- 
water is heated and then released into a low-pressure chamber. This causes part of the water to 
flash into steam, even though its temperature is below 212’ F. (100° C), The steam condenses into 
fresh water on a condensing coil, which is cooled by incoming seawater. The remaining seawater 
passes through similar chambers, each at a successively lower pressure. 
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WORLD BOOK diagram by Murrie White & Associates, Inc. 
Electrodialysis is based on the fact that when salt dissolves in 
water, it breaks up into negatively and positively charged ions. 
This diagram, showing three compartments of an electrodialysis 
unit, illustrates how the ions are drawn from the middle one. 
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WORLD BOOK iltustration by J. Harfan Hunt, Koralik Associates 


Reverse osmosis uses membranes through which salt water is 
pumped under pressure. Fresh water passes through the mem- 
branes, leaving the salt behind. A section of the membrane is 
lifted in the bottom diagram to show the inside of the mem- 
brane element. 


What water is and how it behaves 


Water is not only the most common substance on 
earth, it is also one of the most unusual. No other sub- 
stance can do all the things that water can do. Water is 
an exception to many of nature’s rules because of its un- 
usual properties (qualities). 

The chemistry of water. Water consists of tiny parti- 
cles called molecules. A drop of water contains many 
millions of molecules. Each molecule, in turn, consists 
of even smaller particles called atoms. Water molecules 
consist of atoms of hydrogen and oxygen. Hydrogen and 
oxygen by themselves are gases. But when two atoms of 
hydrogen combine with one atom of oxygen, they form 
the chemical compound H,O—water. 

Even the purest water contains substances besides 
ordinary hydrogen and oxygen. For example, water con- 
tains very tiny portions of deuterium, a hydrogen atom 
that weighs more than the ordinary hydrogen atom. 
Water formed by a combination of deuterium and oxy- 
gen is called heavy water (see Heavy water; Deuterium). 
Water is a combination of several different substances, 
but these substances make up only a small fraction of it. 

The properties of water. Water can be a solid, a liq- 
uid, or a gas. No other substance appears in these three 
forms within the earth's normal range of temperature. 
The molecules that make up water are always moving, 
and the form water takes depends on how fast they 
move. The molecules in solid water (ice) are far apart 
and almost motionless. The molecules in liquid water 
are close together and move about freely. The mole- 
cules in water vapor, a gas, move about violently and 
bump into one another. 

Ice. Most substances contract as they grow colder. 
But when water is cooled, it contracts only until its tem- 
perature reaches 39’ F, (4° C). Water expands when it be- 
comes colder than 39° F. For this reason, when ice forms 
at 32° F. (0° C), it floats on liquid water. If water con- 
tracted upon freezing, any volume of ice would be heav- 
ier than an equal volume of liquid water. lce would then 


sink. If ice sank, the earth would become a lifeless arctic 
desert. Each winter, more and more ice would pile up 
on the bottom of lakes, rivers, and oceans. In summer, 
the sun's heat could not reach deep enough to melt the 
ice. Water life would die. The hydrologic cycle would 
slow down. In time, all of the water would turn to solid 
ice, except perhaps for a thin layer of water over the ice 
during the summer. 


The water molecule 
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A water molecule is made up of two hydrogen atoms and one 
oxygen atom. Each hydrogen atom has room for another elec- 
tron around its nucleus. The oxygen atom has room for two 
more electrons around its nucleus. 


Water molecule 


The two hydrogen atoms and one oxygen atom fill their empty 
spaces by sharing electrons. The resulting water molecule is an 
extremely tight structure because its atoms share electrons. 
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Liquid. Water is a liquid at temperatures found in 
most places on the earth. No other common substance 
is liquid at ordinary temperatures. In fact, the tempera- 
tures at which water is a liquid are unusual. Water is a 
liquid between 32’ F. (0° C), its freezing point, and 212° F. 
(100° C), its boiling point. But substances with a structure 
like that of water are not liquid in this temperature 
range. These substances include gases with the formu- 
las H,Te, H,Se, and H,S. As their formulas show, they are 
closely related to water (H,O). Each has two atoms of hy- 
drogen, plus an atom of the elements tellurium, sele- 
nium, or sulfur. If water behaved like these close rela- 
tives, it would be a liquid between about — 148° F. 

(— 100° C) and — 130° F. (—90° C). In that case, there 
would be no liquid water on earth because the earth's 
temperatures are far higher than — 130° F. 

Water weighs about 62.4 pounds per cubic foot (1 
kilogram per liter). Scientists compare the weight of 
other substances with the weight of water to find the 
specitic gravity of the other substances (see Density). 

Vapor. \f an uncovered glass of water stands for a few 
days, the water will gradually disappear because the 
water molecules are moving constantly. Those at the 
surface break free of those below and enter the air as 
vapor. The higher the temperature of the water, the 
faster it evaporates, because the water molecules move 
faster. 

Water can also be turned into vapor by boiling it, and 
creating steam. It takes an enormous amount of heat to 
produce steam. Water boils at 212° F. (100° C). But when 
water reaches the boiling point, it does not immediately 
turn into steam. First there is a pause, during which the 
water absorbs additional heat without any rise in the 
temperature. This heat is called /atent heat. More than 
five times as much heat is required to turn boiling water 
into steam as to bring freezing water to a boil. Thus, 
steam holds a great amount of latent heat energy. Peo- 
ple use this energy to run machinery. 

Water vapor in the air also holds a tremendous 
amount of latent heat energy. This energy is released 
when the vapor cools and condenses, and falls as rain. 
The high latent heat of water is related to water's re- 
markable heat capacity. 

Heat capacity is the ability of a substance to absorb 
heat without becoming much warmer itself. Water has a 
greater heat capacity than any other substance except 
ammonia. To illustrate water's unusual heat capacity, 
imagine a pound of water, a pound of gold, and a 
pound of iron—all at —459.67° F. (—273.15° C). This is ab- 
solute zero, the temperature at which a substance sup- 
posedly contains no heat at all. if all three substances 
were heated and each absorbed the same amount of en- 
ergy, the gold would melt at 2016° F. (1102° C). But the 
ice would still be at —300° F. (— 184° C). When the iron 
began to melt at 2370° F. (1299° C), the ice would finally 
have reached 32° F. (0° C). 

Surface tension is the ability of a substance to stick to 
itself and pull itself together. Water's surface tension is 
extremely high. A dripping faucet shows how water 
sticks to itself. As the water drips, each drop clings to 
the faucet, stretches, lets go, and then snaps into a tiny 
ball. Water molecules cling together so tightly that 
water can support objects heavier than itself. For exam- 
ple, a needle or a razor blade can float on water. Insects 


A World Book science project 


How detergents reduce the 
surface tension of water 


The purpose of this project is to determine how various deter- 
gents reduce surface tension and how this ability is related to 
their cost. The ability to reduce surface tension is an important 
part of a detergents cleaning action. 


Surface tension makes the surface of water act like a film. This 
“film” can support a small, flat object, such as a button, that is ac- _ 
tually too heavy to float. Surface tension also makes it hard for 
water to clean soiled materials, and so a detergent must reduce 
surface tension in order to work effectively. You can approxi- 
mately measure a detergent's ability to reduce surface tension 
by resting a button on the surface of some water and counting 
the drops of detergent needed to weaken the “film” so that the 
button sinks. 
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Materials 


eGlass or plastic container 
eStirring rod 


eAssorted brands of liquid 

dishwashing detergent 
eSeveral plastic buttons eSeveral quarts or liters of 
eShort piece of thread tap water at room tempera- 
eEyedropper ture 


can walk on water. Water can also stick to other sub- 
stances, such as cloth, glass, and soil. By sticking to 
these substances, water wets them. See Surface ten- 
sion. 

Capillarity is the ability of a liquid to climb up a sur- 
face against the pull of gravity. You can see water's 
climbing ability in a glass of water. The water is higher 
around the edges, where it touches the glass. The capil- 
larity of water helps it circulate through soil, and up 
through the roots and stems of plants. It also helps cir- 
culate blood, which is mostly water, throughout our 
bodies. See Capillarity. 

Dissolving ability. Water can dissolve almost any sub- 
stance. It dissolves the hardest rocks as it runs over the 
land and seeps through the ground. In time, it carries 
the dissolved materials to the oceans. Water also dis- 
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1. Fill the container with 8 ounces (237 milliliters) of the water to 
be used in the tests. 

2. Loop the thread through the holes of the button. Holding the 

thread, gently lower the button onto the surface of the water. 

If the button sinks, try other buttons until you find one that 

rests on the surface. 

Remove the button and dry it thoroughly. 

Using the eyedropper, place one drop of the first detergent 

to be tested in the container of water. Stir the solution thor- 

oughly with the stirring rod. 


——— 


Organizing your information 
| 


1. For each detergent tested, divide the cost of the detergent in 
cents by the number of ounces or milliliters in an unopened 
bottle to find the cost per unit quantity. 

2. Make a table that shows the following information for each 
detergent: the number of drops used in the test, the cost per 
unit quantity, and the economic rating. Calculate the eco- 
nomic rating by using this formula: 


number of drops X cost per unit quantity = economic rating 


Number of drops used 





solves the nutrients that all living things need. Water dis- 
solves and carries the nutrients in the soil to plants and 
to the cells within plants. Water also dissolves the food 
that people and animals eat, and then carries this food 
to the cells. 

How water is held together. Water's unusual prop- 
erties depend on the forces that hold it together. These 
forces are (1) chemical bonds and (2) hydrogen bonds. 

Chemical bonds are the forces that hold the two hy- 
drogen atoms and the one oxygen atom together in a 
water molecule. Each hydrogen atom has one electron 
whirling in orbit around its nucleus. But each of these 
atoms has room for two electrons. The oxygen atom has 
six electrons in its outer orbit, but it has room for eight. 
The hydrogen and oxygen atoms each fill their empty 
spaces by sharing their electrons. The two electrons 


Cost per unit quantity (in cents) 


5. Carefully lower the button and rest it on the water's surface. 
Remove the button and dry it thoroughly. 

6. Repeat steps 4 and 5, adding a drop of detergent each time, 
until the button sinks when lowered onto the water. Keep 
track of the number of drops you add to the water. 

7. After the button sinks, record the number of drops of deter- 
gent you added. Remove the button and rinse and dry it. 
Pour the water into the sink and rinse and dry the container 
thoroughly. Repeat all the steps for each of the detergents to 
be tested. 





The economic rating provides a way of comparing the costs 
of using the detergents tested. The detergent with the small- 
est economic rating reduces surface tension most economi- 
cally. 

3. Prepare a series of graphs, such as the ones shown below, to 
illustrate the information in your table. Which detergent is 
most economical to use? 


Economic rating 





from the two hydrogen atoms enter the orbit of the oxy- 
gen atom. At the same time, two electrons from the oxy- 
gen atom fill the empty spaces in the two hydrogen 
atoms. The resulting water molecule is an extremely 
tight structure. 

Hydrogen bonds are the forces that link water mole- 
cules together. Water molecules have a lopsided shape 
because the two hydrogen atoms bulge from one end of 
the oxygen atom. The hydrogen end of the water mole- 
cule has a positive electric charge. At the opposite end, 
the molecule has a negative charge. Water molecules 
link together because the positive and negative charges 
attract. The positive ends of water molecules attach to 
the negative ends of other water molecules, whose pos- 
itive ends attach to the negative ends of still other water 
molecules. 
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Water and civilization. Water has been vital to the 
development and survival of civilization. The first great 
civilizations arose in the valleys of great rivers—in the 
Nile Valley of Egypt, the Tigris-Euphrates Valley of 
Mesopotamia, the Indus Valley of Pakistan and north- 
western India, and the Huang He Valley of China. All 
these civilizations built large irrigation systems, made 
the land productive, and prospered. 

Civilizations crumbled when water supplies failed or 
were poorly managed. Many historians believe the Su- 
merian civilization of ancient Mesopotamia fell because 
of poor irrigation practices. Salt in irrigation water is left 
behind during evaporation and tends to build up in the 
soil. The accumulation can be avoided by washing the 
salt away with extra water. But if the land is not well 
drained, it becomes water-logged. 

The Sumerians failed to achieve a balance between 
salt accumulation and drainage. As a result, the salt and 
excess water harmed their crops. Farm production grad- 
ually declined, and food shortages developed. With the 
collapse of agriculture, the Sumerian civilization fell. 

The challenge of today, as in ancient times, is for 
people to make the best use of water. But the challenge 
is greater than ever before because more water is need- 
ed as the world’s population increases. Scientists esti- 
mate that nearly 50 countries will face water shortages 
by 2025. Also, many people do not conserve water, and 
they pollute water and manage it poorly in other ways. 


Study aids 


Related articles in World Book include: 


Forms of water 


Artesian well Glacier Iceberg Spring 
Cloud Ground water Liquid Steam 

Dew Hail Mineral water Waterfall 
Fog Heavy water Rain Waterspout 
Frost Humidity Sleet Well 
Geyser Ice Snow Whirlpool 


Purification and distribution of water 


Aqueduct Fluoridation Sanitation 
Chlorine Plumbing Sewage 
Dam Pump Water meter 
Filter Reservoir Water softening 
Other related articles 
Boiling point Eutrophication Irrigation Surface 
Canal Evaporation Lake tension 
Capillarity Flood Nutrition Thirst 
Climate Hydraulics (Water) Transportation 
Conservation Hydrography Ocean Water 
(Water con- Hydrology Osmosis pollution 
servation) Hydrolysis Rainmaking Water power 
Deuterium Hydroponics River Water wheel 
Electric power Hydrosphere _ Salt Weather 
Erosion Hydrotherapy Wetland 
Outline 


I. Water in our daily lives 
A. Water in living things 
B. Water in our homes 
C. Water for irrigation 
D. Water for industry 

li. Nature’s water cycle 
A. The waters of the earth 
B. Water in the air 


E. Water for power 
F. Water for transportation 
and recreation 


Water and the course of history 


Countries are working together to try to solve water 
problems. The United Nations (UN) has been heavily in- 
volved in these efforts. In addition, groups of countries 
whose lands are drained by major rivers and seas have 
formed regional organizations to fight water pollution. | 

From 1965 through 1974, about 70 countries took part 
in the International Hydrological Decade, a UN program 
established to promote scientific research on water re- 
sources. In 1975, the UN founded the International Hy- 
drological Programme (IHP) to continue the research. 
The IHPis a long-term program that is carried out in 
phases lasting three or more years. Each phase has a 
theme. For example, the theme of the fifth phase, for the 
years 1996 to 2001, is “Hydrology and Water Resources 
Development in a Vulnerable Environment.” 

In 1993, the UN General Assembly declared March 22. 
of each year as World Day for Water. Each year, the 
day's activities promote public awareness of issues relat- 
ed to the protection and use of fresh water. 

One regional antipollution group is the International 
Commission for the Protection of the Danube River, 
which was established in 1998. Members of the commis- 
sion include 12 nations whose lands are drained by the 
Danube River in Europe. The organization operates an 
early warning network for oil spills and other pollution 
alerts. One of the commission's main projects is to rec- 
ommend plans for cleaning up the sources of the most 
severe pollution of the Danube. Thomas M. Keinath 





C. Precipitation 
D. How water shapes the earth 
E. How water began 

il. The water supply problem 
A. World distribution of water 
B. Water shortages 
C. Water management and conservation 

IV. City water systems 
A. Sources of supply 
B. Uses of city water supplies 
C. Purifying and treating water 
D. Distributing water 
E. Disposing of used water 

V. Fresh water from the sea 

A. Distillation 
B. Reverse osmosis 
C. Electrodialysis 
D. Other desalting processes 
E. The future of desalting 

VI. What water is and how it behaves 
A. The chemistry of water 
B. The properties of water 
C. How water is held together 

Vil. Water and the course of history 


Questions 


How much of the water on the earth is in the salty oceans? 

What are some of the ways in which people use water? 

How does water affect the earth’s climate? 

What are some reasons for water shortages? What can be done 
to conserve water? 

Why would people die if they drank only seawater? 

What are some ways in which water shapes the earth? 

How much of the earth is covered with water? 

Why would the earth become a lifeless arctic desert if ice did 
not float? 

What is the water, or hydrologic, cycle? 
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Our Planet Viking Penguin, 1998. 

/McLeish, Ewan. Keeping Water Clean. Raintree Steck-Vaughn, 

fm 1998. 

Wick, Walter. A Drop of Water. Scholastic, 1997. 


Level Il 

Ball, Philip. Life‘’s Matrix: A Biography of Water. Farrar, 2000. 

Barzilay, Joshua |., and others. The Water We Drink. Rutgers, 
T9939: 

De Villiers, Marg. Water: The Fate of Our Most Precious Re- 

source. Houghton, 2000. 

Lewis, Scott A. The Sierra Club Guide to Safe Drinking Water. 
Sierra Club, 1996. 

Outwater, Alice B. Water: A Natural History. Basic Bks., 1996. 


Water beech. See Ironwood. 
Water beetle is the name given to many separate fam- 
ilies of beetles that live in the water. Typical water bee- 
tles are the whirligigs, the predaceous diving beetles, 
and the gant water scavenger beetles. Some of these 
water beetles live in the water all their lives. Others live 
in or near the water only in the /arva/ (young) stage. 
Whirligigs whirl on the top of the water. They have 
short antennae (feelers), long-clawed front legs, and 
paddle-shaped hind legs. Their eyes are divided into a 
lower pair and an upper 
pair. Whirligigs produce 
an applelike scent when 
handled. Predaceous div- 
ing beetles have long, 
threadlike antennae. Their 
hind legs are flat and 
fringed. Giant water scav- 
enger beetles have short, 
stubby antennae. Preda- 
ceous diving and giant 
water scavenger beetles 
are fierce predators. 
These beetles eat small 
fish and insect larvae. 
David J. Shetlar 


Scientific classification. 
Water beetles are in the order 
Coleoptera. Whirligig beetles belong to the family Gyrinidae, 
predaceous diving beetles to the family Dytiscidae, and giant 
water scavenger beetles to the family Hydrophilidae. 








WORLD BOOK illustration by Shirley 
Hooper, Oxford Illustrators Limited 


Giant water scavenger 


See also Beetle (pictures). 
Water bird. For examples, see Bird (pictures: Birds of 
inland waters and marshes; Birds of the seacoasts) and 
also the lists of Swimming and diving birds and Wading 
birds in the Related articles section. 
Water boa. See Anaconda. 
Water boatman. See Insect (Beneficial insects); Wa- 
ter bug. 
Water buffalo. Several kinds of wild oxen may be 
called water buffaloes. Some have been domesticated 
and are among the most useful of all farm animals. The 
water buffalo of India is one of the largest of wild cattle. 
The bulls (males) are often 5 to 6 5 feet (1.5 to 2 meters) 
tall, and their horns may spread 12 feet (3.7 meters) from 
tip to tip, measured along the curve. The horns of the 
bull sweep out and back to form almost a circle, and are 
three-sided. The Indian buffalo’s hide is bluish black, 
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e Coleman Ltd. 
The water buffalo has large curved horns. This Indian water 
buffalo is a farm animal used in Asian rice fields. 


LR. Dawson, Bruc 


and is easy to see through its thin hair. Wild Indian buf- 
faloes graze in herds of about 50 animals. Both wild buf- 
faloes and domesticated buffaloes have a keen sense of 
smell. 

Water buffaloes like to wallow in the mud and water 
much of the day. They are fierce when wild, and a water 
buffalo is said to be a match for a large lion or tiger. 

The Indian buffalo has made rice farming possible on 
a large scale in Asia. This powerful animal can plow 
knee deep in mud. The Indian buffalo has also been tak- 
en to many other parts of the world, including Australia, 
Brazil, Egypt, Hungary, Indonesia, Italy, the Philippines, 
Spain, and the United States. 

Buffalo hide is tough and thick, and makes good 
leather. The milk of the cow is nourishing, with more fat 
than the milk of domestic cows. It is used in India for 
making a liquid butter. 

The carabao is a smaller water buffalo of the Philip- 
pines. It is also important in farming. A native wild buffa- 
lo on Mindoro Island is called the tamarau. Africa is the 
home of two types of wild buffalo that are not actually 
water buffaloes. These are the big Cape buffalo, which 
has flattened horns, and the smaller Congo buffalo of 
central Africa. C. Richard Taylor 


Scientific classification. Water buffaloes belong to the sub- 
family Bovinae of the bovid family, Bovidae. The scientific name 
for the Indian water buffalo is Bubalus bubalis. 


See also Buffalo. 

Water bug is the common name for insects that spend 
most of their lives in the water. Most kinds of water 
bugs inhabit freshwater ponds, slow-moving streams, or 
pools of standing water. A few kinds of water bugs live 
in salt water. 

Water bugs may be divided into five groups. The five 
groups are water boatmen, back swimmers, water scor- 
pions, giant water bugs, and water striders. Most water 
bugs measure ; to 1 3 inches (0.3 to 4.4 centimeters) 
long. Giant water bugs grow to 2 } inches (6 centime- 
ters) long. 

Water boatmen have weakly developed mouthparts. 
They use their short forelegs to collect algae and other 
submerged particles of food. All other water bugs have 
biting, piercing, or sucking mouthparts that enable them 
to feed on other insects, tadpoles, small fish, and 
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salamanders. All water 
bugs except water boat- 
men can cause painful 
bites. 

Water boatmen and 
back swimmers have lang, 
flat, hair-fringed back legs 
that they use like oars 
when they swim. Back 
swimmers swim on their 
backs. They are able to 
swim up beneath their 
prey, and they can stay un- 
derwater for several hours 
at a time. Water scorpions 
generally live on the bot- 
tom of ponds. A water 
scorpion has oval disks on 
its abdomen. The disks probably help the insect adjust 
to changes in water pressure and depth. Water striders 
have long, stiltlike back legs that enable them to dart 
across the water's surface. They do not actually swim. 


Scientific classification. Water bugs belong to the order 
Heteroptera in the class Insecta. Water boatmen are included in 
the family Corixidae; back swimmers, in the family Notonecti- 
dae; water scorpions, in the family Nepidae; giant water bugs, in 
the family Belostomatidae; and water striders, in the family Ger- 
ridae. P. A. McLaughlin 


WORLD BOOK illustration by Shirley Hooper, 
Oxford Ulustrators Limite 


Water boatman 


Water chestnut is the common name for two very 
different kinds of aquatic plants. The Chinese water 
chestnut is a grasslike plant grown for its edible corms 
(underground stems). The other kind of water chestnut 
is a leafy, floating aquatic plant. It is also called the water 
caltrop. 

The Chinese water chestnut has tube-shaped, leafless 
green stems that grow to about 5 feet (1.5 meters) high. 
It is cultivated in flooded fields similar to rice paddies. 
The small, rounded corms have a crispy white flesh and 
can be eaten raw, slightly boiled, broiled, pickled, or 
canned. They are a popular ingredient in Chinese foods. 
The Chinese water chestnut is native to China and is 





WORLD BOOK illustration by John F. Eggert 
Chinese water chestnut, above, is a grasslike plant that is cul- 
tivated in flooded fields. Its edible underground stems, called 
corms, are a popular ingredient in Chinese foods. 








widely cultivated in southern China and parts of the Phil- jt 
ippines. The plant was introduced into the United States | 
in 1934 and grows well along much of the Atlantic | 
Coast. 

Water caltrops bear nutlike fruits that are a delicacy 
throughout Asia. These plants grow chiefly in tropical 
and subtropical regions of Asia and Africa. They also 
can be found in some streams and lakes in the Eastern 
and Southern United States. 


Scientific classification. The Chinese water chestnut be- 
longs to the sedge family, Cyperaceae. It is E/eocharis dulcis. 
Water caltrops belong to the genus /rapain the water chestnut — 
family, Trapaceae. Chien Yi Wang | 


Water clock, also called c/epsydra(KLEHP suh druh), 
was an instrument that recorded time by measuring 
water escaping from a vessel. Egyptians were using 
water clocks about 1400 B.C. People used it long before 
modern clocks were invented. 

The water clock consisted of a container with a scale 
of markings on its side. These were so arranged that, as 
the water ran out, the water left in the jar marked the 
time. Various improvements were made in the device, 
such as having a floating figure point to the hour. An- 
other design caused the dripping water to turn a small 
wheel that was connected to the hands on the face of a 
dial. The water clock was used in Rome as early as 159 
B.C. It was used in Athens to regulate the length of 
speeches in the law courts. James Jespersen 
Water color. See Painting (Materials and techniques). 
Water conservation. See Conservation (Water con- 
servation); Water (Water management). 

Water cress. See Cress. 

Water cycle. See Water (picture: The water cycle). 
Water dog. See Mudpuppy. 

Water flea is the common name of a group of tiny ani- 
mals that live primarily in freshwater ponds and lakes. A 
few species of water fleas live in the ocean. Water fleas 
are a major source of food for many fish. Water fleas 
measure about ++ to 3 inch (0.2 to 18 millimeters) long. 
They received their name because their jerky swimming 
motions resemble the jumping of a flea. They swim by 
making a rowing movement with their antennae (feel- 
ers), which extend from the front of the head. 

A water flea’s body is covered by a transparent cara- 
pace (shell). The action of the heart and other organs can | 
be seen through the carapace. As a result, water fleas 
are often used in scientific experiments to observe the 
effects of drugs on body organs. The water flea’s head is 
not covered by the carapace. Water fleas use their four 
to six pairs of legs, called appendages, for filtering food 
particles from the water. 

Scientific classification. Water fleas are in the phylum Ar- 
thropoda and the subphylum Crustacea. P. A. McLaughlin 
Water hyacinth is a plant that grows chiefly in the 
tropical regions of the world. It floats on lakes, rivers, 
and swamps and grows to a height of about 2 feet (61 
centimeters) above the water. The water hyacinth has as 
many as 38 purple flowers grouped around the top of 
the stem. 

Diseases and insects control the growth of water hya- 
cinths in South America, where the plants first grew. But 
in the Southern United States and other regions where 
people have introduced the plant, there are no natural 
controls on its growth. In those regions, water hyacinths 
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‘{are a serious environmental problem because they 
'|grow so fast. The plants may double in number every 10 
days. They form floating mats that can cover entire water 
surfaces and destroy the plant and animal life below. 
Plants need sunlight to live, and fish must have oxygen. 
The thick growth of water hyacinths blocks the sunlight, 
and the roots of the plants use up the oxygen in the 
water. In addition, boats cannot travel on waterways that 
‘are choked with water hyacinths. 

Many scientists are exploring possible uses of water 
hyacinths. In the early 1970's, researchers began the ex- 
perimental use of the plants to clean up polluted 
streams. Water hyacinths can absorb many chemicals— 
‘including sewage and industrial wastes—from the water 
in which the plants grow. Thus, polluted water might be 
purified by passing it through tanks that contain water 
hyacinths. Other people are studying the possibility of 
making cattle feed from dried water hyacinths. 


Scientific classification. The water hyacinth belongs to the 
_pickerelweed family, Pontederiaceae. It is Eichhornia crassipes. 


James D. Mauseth 


‘Water lily, also called pond /ily, is the popular name 

for various beautiful water plants that grow in both tem- 
perate and hot climates. Water lilies send their long, 

_ stout leaf and flower stalks up from the mud bottom of 

clear, shallow water. Their narrow to round green 
leaves usually are seen floating on the surface of the 

_water but may also be submerged. The flowers are usu- 

_ally raised above the water on long flower stalks. The 











John L Tveten 


Water lilies grow in clear, shallow water in temperate and hot 
climates. The plants’ beautiful flowers grow on long stalks that 
rise from the mud bottom. 


white-flowered water lily is the most common. The flow- 
ers may be as large as 1 foot (30 centimeters) across. 
Some of the water lilies bloom during the day and oth- 
ers during the night. The water lily is the flower for the 
month of July. 


Scientific classification. Water lilies belong to the water lily 
family, Nymphaeaceae. The most common white water lily of the 
Eastern United States is Nymphia ordorata. Thomas B. Croat 


See also Flower (picture: Flowers of woodlands and 
forests). 


Water moccasin 135 


04080 i) Ran 019) 


=, 
= Radger Meter 
= ip Martie 


@ 





Badger Meter, Inc. 
A water meter measures the volume of water that flows 
through a pipe. The meters above measure water in gallons, /eft, 
and in cubic feet, ight Water companies use such meters to 
measure water consumed in homes, factories, and businesses. 


Water meter is a device that measures the volume of 
water that flows through a pipe or a large channel. The 
most widely known type of water meter turns numbers 
on a register that operates like an odometer (mileage re- 
corder) of an automobile. This type is used by water 
companies to measure the water used in homes, facto- 
ries, and business establishments. 

In mild climates, such a home water meter is installed 
in a small box outside a house on the service /ine (pipe) 
leading to the street. In cold climates, the meter is in- 
stalled inside a house—usually in the basement—to pro- 
tect it from freeze-ups during winter. The meter is often 
connected to a register mounted outside the house so 
that the meter reader does not have to go inside. 

The measuring chamber of a residential-type water 
meter usually contains a disk. Incoming water causes 
the disk to wobble. The amount of water that flows 
through the chamber determines how much the disk 
moves. The motion of the disk turns the numbers on the 
register. A large number of water meters use a magnetic 
coupling to transfer the disk’s motion to the register. 
The register records the flow of water in cubic feet, gal- 
lons, or liters. 

Other types of meters continuously register the flow 
of water on a chart-recording instrument. These meters 
are used in filtration plants, pumping stations, and in- 
dustries. 

The venturi meter and the orifice meter restrict the 
passage through which the water moves. They are used 
to measure the difference in water pressure to deter- 
mine the amount of the flow. 

The magnetic flow meter uses two electrodes 
mounted flush in the walls of a pipe, outside of which 
have been mounted powerful magnets. /ons (electrically 
charged atoms or groups of atoms) carried in the water 
pass through the magnetic field and generate voltage 
used by the meter to measure the water flow. 

Electronic meters measure water flow by measuring 
changes in the wavelength of the sounds made by mov- 
ing water. A variety of other devices are used to meas- 
ure the flow of water in open channels, such as sewers 
and rivers. 
Water moccasin is a poisonous snake that lives in 
the southeastern United States. It is also called moccasin 
snake and cottonmouth. Water moccasins live in the 
area south of a line running from Cape Charles, Virginia, 
to the middle of the Alabama-Georgia boundary, then to 


Evan Powell 
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WORLD BOOK illustration by John F. Eggert 


The water moccasin is one of several poisonous snakes in 
North America. It lives in southern swamps and bayous. 


southern Illinois, and from there to the point where the 
Pecos River and the Rio Grande meet in Texas. Water 
moccasins rarely appear above this line. 

The water moccasin is a pit viper, like the rattlesnake. 
It has a hollow, or pit, in the side of its head, between 
and slightly below the eye and nostril. Several harmless 
water snakes have a broad head like the moccasin, but 
they all lack the pit. 

Adult water moccasins are about 3 } feet (107 centime- 
ters) long, though some grow to more than 5 feet (1.5 
meters) long. They usually have broad dark bands across 
their bodies. Water moccasins feed on a wide variety of 
animals, including frogs, fish, small mammals, and birds. 
The young are born alive in the summer. 

Water moccasins are most often seen in watery 
places, in the swampy backwaters of rivers and streams, 
and on marshy lake shores. Knowing this makes it easier 
for people to avoid the water moccasin. The bite of the 
water moccasin is highly dangerous and may be fatal. 
This snake is also called a cottonmouth because when 
threatened it throws back its head and flashes its white- 
lined mouth as a warning signal. D. Bruce Means 

Scientific classification. The water moccasin belongs to the 
family Viperidae. It is Agkistrodon piscivorus. 

See also Snake (picture: Anatomy); Viper. 

Water ouzel. See Dipper. 

Water plant, also called aquatic plant or hydrophyte, 
is aname used for any plant that is specially adapted to 
live in water. Many botanists also consider the term wa- 
ter plantto include those plants that grow in water- 
saturated soils. 

Water plants may be rooted in the mud and have their 
leaves and blossoms above or at the surface of the wa- 
ter. Some kinds grow completely underwater. Sub- 
merged water plants often have air bladders or large air 
pores in their stems and leaves that help the plants stand 
upright or stay afloat. Some of the best-known water 
plants are water lilies, sedges, and cattails. These plants 
often grow in lakes and ponds. Some biologists consid- 
er certain types of algae to be water plants. However, 
most scientists do not include algae in the plant king- 
dom. They classify algae in the kingdoms Protista and 
Prokaryotae. David A. Francko 

Related articles in World Book include: 


Bladderwort Bulrush Cattail 





Cress Rush 

Duckweed Seaweed 

Lotus Water hyacinth | 
Papyrus Water lily 


Water pollution is one of the most serious environ- 
mental problems. It occurs when water is contaminated 
by such substances as human and other animal wastes, 
toxic (poisonous) chemicals, metals, and oils. Pollution 
can affect rain, rivers, lakes, oceans, and the water be- 
neath the surface of the earth, called ground water. 

Polluted water may look clean or dirty, but it all con- 
tains bacteria, viruses, chemicals, or other materials that I 
can cause illness or death. Impurities must be removed 
before such water can be used safely for drinking, cook- 
ing, washing, or laundering. Some industries must clean 
the water before it can be used in their manufacturing 
processes. 

Water pollution has become a serious problem in 
most countries. As a result, governments have passed 
laws limiting the amounts and kinds of wastes that can 
be dumped into water. Nations, states and provinces, 
cities and towns, and various industries have spent bil- 
lions of dollars on research to reduce pollution and on 
the construction of water treatment plants. Nevertheless, 
pollution continues. In many parts of the world, cities 
and towns release untreated sewage into rivers, lakes, 
and coastal waters. Also, pollution that does not come 
from a direct point, such as a sewerage outlet or factory 
drain, is largely uncontrolled. These nonpoint sources of 
pollution include water that runs off construction sites 
and farmland, carrying soil particles and nutrients (nour- 
ishing substances) into streams and lakes. They also in- 
clude water from lawns and gardens that may carry fer- 
tilizer and insecticide, and water from roads and parking 
lots that carries salt, oil, and grease. 





Sources 


There are three chief sources of water pollution. 
These sources are (1) industrial wastes, (2) sewage, and 
(3) agricultural chemicals and wastes. 

Industrial wastes. United States industries discharge 
pollutants that include many toxic chemicals. Industries 
discharge much chemical waste directly into natural 
bodies of water. In addition, the burning of coal, oil, and 
other fuels by power plants, factories, and motor vehi- 
cles releases sulfur and nitrogen oxides into the air. 
These pollutants cause acid rain, which enters streams 
and lakes. 

High levels of mercury have been found in fish far 
from industrial areas. The main sources of the mercury 
appear to be emissions to the atmosphere from coal- | 
fired boilers, municipal incinerators, and smelters. : 

Some industries pollute water in yet another way. | 
They use large quantities of water to cool certain equip- | 
ment. Heat from the equipment makes the water hot. | 
The industries then discharge the hot water into rivers 
and lakes, heating those bodies of water. Such heating 
that harms plants or animals is known as thermal pollu- 
tion. 

Sewage consists of human wastes, garbage, and wa- 
ter that has been used for laundering or bathing. Most 
of the sewage in the United States goes through treat- 
ment plants that remove solids and such dissolved sub- 
stances as the nutrients nitrogen and phosphorus. 
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Ina healthy water system, a cycle of natural processes turns waste material into useful sub- 
stances. The bacteria of decay break down dead plants and animals and the body wastes of fish, 
releasing nitrates, phosphates, and other nutrients (chemicals needed for growth). Nutrients also 
enter the water from streams and other natural sources. Algae absorb the nutrients. Microscopic 
animals called zoop/ankton eat the algae, and fish eat the zooplankton. The fish produce body 
wastes and eventually die. Bacteria break down the wastes and dead fish, and the cycle continues. 
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Water pollution occurs when people upset the balance with excess nutrients from such sources 
as fertilizers and untreated sewage. This process is called eutrophication. The algae grow faster 
than the fish can eat them. As more algae grow, more also die. Bacteria in the water use up much 
oxygen consuming the excess dead algae. The oxygen level of the water drops, causing many 
aquatic plants and animals to die. As they decay, they consume still more oxygen. Without oxygen, 
the bacteria of decay can no longer function. Dead fish and other wastes sink to the bottom. » 
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About 25 percent of U.S. households use septic tank sys- 
tems, which pass the sewage through tanks and filter it 
through /eaching fields into the land. Some sewage in 
the United States still goes untreated directly into water- 
ways or the ocean. However, government regulations 
control the amount and the quality of the discharge. 

Agricultural chemicals and wastes. Water from 
rain or melted snow flows from farmland into streams, 
carrying chemical fertilizers and pesticides that farmers 
have used on the land. Animal wastes also can cause wa- 
ter pollution, particularly from feed lots with many ani- 
mals. Cattle, hogs, sheep, and poultry raised on feed lots 
do not distribute their wastes over widespread pasture- 
land. Instead, much of their wastes runs off into nearby 
streams. Water used for irrigation also may be polluted 
by salt, pesticides, and toxic chemicals on the soil sur- 
face before it flows back into the ground. 


Effects 


Human illness. Water polluted with human and ani- 
mal wastes can spread typhoid fever, cholera, dysentery, 
and other diseases. About 80 percent of the U.S. com- 
munity water supplies are disinfected with chlorine to 
kill disease-causing germs. However, disinfection does 
not remove harmful chemical compounds, such as poly- 
chlorinated biphenyls (PCB’s) and chloroform, or harm- 
ful metals, such as arsenic, lead, and mercury. The care- 
less release of such toxic wastes, primarily into waste 
dumps, threatens ground water supplies. PCB’s, chloro- 
form, and pesticides have been found in some munici- 
pal drinking water. Scientists are concerned that drink- 
ing even small quantities of these substances over many 
years may have harmful effects. 

Reduced recreational use. Pollution prevents peo- 
ple from enjoying some bodies of water for recreation. 
For example, odors and floating debris make boating 
and swimming unpleasant, and the risk of disease 
makes polluted water unsafe. Oil spilled from ships or 
offshore wells may float to shore. It can kill water birds, 
shellfish, and other wildlife. Water pollution also affects 
commercial and sport fishing. Fish can be killed by oil or 
by a lack of oxygen in the water, or they may die be- 
cause of a reduction in the quantity and quality of their 
food supply. Industrial wastes also harm fish. 

Disruption of natural processes. Various natural 
processes that occur in water turn wastes into useful or 
harmless substances. These processes use oxygen that 
is dissolved in the water. Water pollution upsets these 
processes, mainly by robbing the water of oxygen. 

Mineralization is a natural process by which aerobic 
(oxygen-using) bacteria break down organic wastes into 
simpler substances. Some of these substances, such as 
phosphates and nitrates, are nutrients for plants. Normal 
quantities of these nutrients help support normal quanti- 
ties of life in the water. When there are too many nutri- 
ents, however, a body of water may suffer from a 
process called eutrophicatior. The added nutrients may 
come from fertilizers draining off farmland or from de- 
tergents and other substances in sewage. An excess of 
nutrients causes the growth of higher-than-normal num- 
bers of plants, such as pondweeds and duckweeds, 
plantlike organisms called a/gae, fish and other animals, 
and bacteria. As more grow, more also die and decay. 

Because the decay process uses oxygen, the addition- 


al decay uses up more of the oxygen in the water. Thus, 
less oxygen becomes available to support living things 
in the water. 

Some types of game fish—such as salmon, trout, and 
whitefish—cannot live in water with reduced oxygen. 
Fish that need less oxygen, such as carp and catfish, will 
replace them. If all the oxygen in a body of water were 
to be used up, most forms of life in the water would die. 

Thermal pollution can also reduce the amount of oxy- 
gen dissolved in water. In addition, the warmer-than- 
normal water can kill some kinds of plants and fish. 


Control 


Sewage treatment. The most efficient sewage treat- 
ment plants use three processes —primary, secondary, 
and fertiary treatment. Primary and secondary treatment 
can remove up to 95 percent of the waste in sewage. 
Tertiary treatment removes even more impurities. Many 
plants use primary and secondary processes, and some 
use tertiary processes as well. However, most treated 
sewage still contains nutrients and toxic chemicals be- 
cause secondary processes cannot remove them all. 

Pretreatment of wastes. Industries can reduce pol- 
lution by treating wastes to remove harmful chemicals 
before dumping the wastes into water. Industrial wastes 
can also be reduced by using manufacturing processes 
that recover and reuse polluting chemicals. 

Drinking water standards. In 1974, the U.S. Con- 
gress passed the Safe Drinking Water Act to help pro- 
tect the public water supply against pollution. This act 
authorized the Environmental Protection Agency (EPA) to 
establish uniform quality standards for over 200,000 
public water systems. The standards were designed to 
reduce the amount of harmful bacteria, chemicals, and 
metals in drinking water. The EPA and the state govern- 
ments began to enforce the standards in 1977. 

In 1979, the EPA issued rules to limit the amount of 
chloroform and other related organic chemicals called 
trihalomethanes (THM) in the drinking water of large 
cities. These chemicals form at treatment plants when 
chlorine is added to drinking water to kill disease-caus- 
ing bacteria and viruses. Extended exposure to high lev- 
els of THM’s, especially chloroform, is thought to in- 
crease the risk of cancer in people. 

In 1986, Congress amended the Safe Drinking Water 
Act to ban the use of lead solder in public water sys- 
tems. In 1988, further changes in the law lowered the 
amount of lead allowable in drinking water and banned 
the use of lead solder in drinking water pipes for new 
homes. In 1996, the Safe Water Drinking Act was amend- 
ed to further improve the quality of drinking water. 
Among the many changes were provisions to improve 
methods to detect and kill certain disease-causing mi- 
croorganisms. Gene E. Likens 


Related articles in World Book include: 
Acid rain Mediterranean Sea (History of 
Atlantic Ocean (Pollution) the Mediterranean) 
Coral reef (Coral reefs and Ocean (Marine pollution) 


people) Phosphate 
Environmental pollution Polychlorinated 
Environmental Protection biphenyl 

Agency Sanitation 
Eutrophication Sewage 
Giardiasis 


Great Lakes (Water quality) 











Tanker {Oil spills) Thermal pollution 


Additional resources 


De Villiers, Marg. Water. Mariner Bks., 2001. 

‘Donnelly, Andrew. Water Pollution. Child’s World, 1998. 
Younger readers. 

Markle, Sandra. After the Spill: The Exxon Valdez Disaster, Then 

| and Now. Walker, 1999. Younger readers. 

Simon, Paul. Tapped Out The Coming Crisis in Water and What 
We Can Do About It Welcome Rain, 1998. 








Water polo is a sport in which two teams in a swim- 
ming pool attempt to score by throwing or pushing a 







Water polo is a rough sport because the players kick 
and wrestle or sometimes hold an opponents head un- 


the game. 

| Men’s water polo is played in an area not less than 20 
meters (66 feet) or more than 30 meters (98 feet) long. 

_ The width must be from 10 to 20 meters (33 to 66 feet). 

~ Women’s water polo is played in an area no larger than 
25 by 17 meters (82 by 56 feet). The goals are 3 meters 
(10 feet) wide and usually 9 meter (3 feet) above the wa- 
ter. 

A water polo team consists of a goalie and six field 
players. The goalie can handle the bail with both hands. 
However, the field players may use only one hand at a 
time. Players move the ball by passing it or swimming 
with it. Each time a team gets the ball, it has 35 seconds 
to try to score. If the team does not shoot the ball at the 
goal within that period of time, the other team gets the 
ball. 


If a player commits a minor foul, the other team is giv- 


en three seconds to pass the ball without opposition. 
When a major foul is committed, the player must leave 
the game—without a substitute—for 20 seconds or until 
a goal is scored. An even more serious foul results ina 
penalty throw, in which an opposing player shoots at 
the goal from the 4-meter line with only the goalie de- 
fending it. 

All water polo games are divided into four quarters. 
Men's water polo games are 28 minutes long and are 


split into 7-minute quarters. Women’s water polo match- 


es last 24 minutes and are divided into 6-minute quar- 





hollow rubber ball into the goal of the opposing team. A 
player who does so scores one point for his or her team. 


- derwater. However, such actions are against the rules of 
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ters. Water polo originated in England during the 1870's. 

Critically reviewed by United States Water Polo 
Water power is a valuable source of energy. When 
such fuels as coal, oil, and even nuclear fuels are 
burned up as a source of energy, they cannot be reused. 
However, water that is used as a source of energy is not 
used up. The earth’s constant flow of water can be har- 
nessed in order to produce useful mechanical and elec- 
tric power. 

Wheels mounted on a frame over a river were the 
first devices used by people to harness water power. 
Blades around the outside of the wheels dipped into the 
river, and the flowing water striking the blades turned 
the wheels. The ancient Romans connected water 
wheels to grinding stones and used the power to mill 
grain. 

During the Industrial Revolution, large water wheels 
were used to run the machinery in factories. The power 
was not completely reliable, however. Floodwaters cre- 
ated more power than was needed, and droughts left 
the factories without power. By the end of the 1800’s, the 
steam engine had replaced water power in most facto- 
ries. 

The first water-powered plant for generating electric 
power was built in Appleton, Wisconsin, in 1882. This 
hydroelectric plant established water power as a major 
source of electricity. Hydroelectric power is now used 
all over the world. 

Today, almost all water power is used to generate 
electric power. Many hydroelectric plants are combined 
with thermal power plants—that is, plants that use fuel in 
order to create energy. With this combination, the ther- 
mal plant can supply power if the hydroelectric plant is 
affected by drought. Hydroelectric plants are especially 
useful for producing electric power during periods 
when it is in great demand, because they can be turned 
on and off rapidly. 

The mechanics of water power. Water cannot cre- 
ate power unless it is flowing from a higher place to a 
lower place as in a river, a waterfall, or a dam. People 
use the effects of gravity (the attraction that the earth ex- 
erts on an object) pulling the water downward when 
they harness water for power. Thus, in the inch-pound 
system of measurement, a cubic foot of water weighs 
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Water polo is a rough sport 
played in a pool. Two teams 
try to score by throwing or 
pushing a hollow rubber ball 
into their opponent's goal. 
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62.4 pounds. The pull of gravity then creates a pressure 
of 6,240 pounds per square foot at the base of a body of 
water 100 feet tall. If this water were released from a 
nozzle at the bottom of its source, the stream of water 
would travel at a speed of about 80 feet per second. The 
force of this stream striking the blades of a water wheel 
would cause the wheel to turn, producing useful me- 
chanical energy. 

World water power production. The potential 
water power of the world is about 24 billion kilowatts of 
electric power. This is a very general estimate, because 
the flow of many large rivers has not been measured. Of 
this potential, about 600 million kilowatts is developed. 

The United States has about a sixth of the world’s de- 
veloped power. Canada and Europe have most of the 
rest of the developed power. The potential of Asia, Af- 
rica, and Latin America is just beginning to be devel- 
oped. 

The world’s largest hydroelectric power plants in op- 
eration include the Grand Coulee on the Columbia River 
in the United States and the Sayano-Shushensk on the 
Yenisey River in Russia. Each plant has a capacity to pro- 
duce about 62 million kilowatts. The Guri power plant 
located on the Caroni River in Venezuela has the capac- 
ity to produce 10 million kilowatts. The Itaipd power 
plant of Brazil and Paraguay on the Parana River has a 
capacity of approximately 124 million kilowatts. 

Vijay P. Singh 

Related articles. See the section on F/ectric power in state 
articles, such as Arizona (Electric power). See also: 


Conservation Electric power Reservoir 
Dam Irrigation Turbine 


Water purification. See Water (City water systems). 
Water safety. See Boating; Safety; Swimming. 
Water-skiing is a popular sport in which a person 
wearing special skis is pulled over the water by a speed- 
ing motorboat. The skier holds on to a line attached to 
the boat. Millions of people throughout the world 
water-ski for recreation, and many compete in tourna- 
ments. 

Water skis are wider than skis used on snow. They 
are made of fiberglass or various kinds of wood and are 
available in many lengths. The skier's feet fit into flexible 
bindings, which come off easily if the person falls, thus 
helping to prevent injury. A water-skier should always 
wear a life jacket for maximum safety. 

The skier grasps a handle at one end of the towline, 
which measures about 75 feet (23 meters) long. The 
other end of the line is connected to the stern of the 
boat. A boat with a V-shaped hull is best for water-skiing 
because it pulls the skier on a straighter course than a 
flat-bottomed boat. The minimum speed for water-skiing 
is about 20 miles (32 kilometers) per hour. Experts are 
pulled at speeds of up to 100 miles (160 kilometers) per 
hour. 

A water-skier starts from a dock or in the water. When 
the skier begins to move, the front end of the skis 
should be above the water. The person's back should be 
straight, the arms held straight ahead, and the knees 
slightly bent. Water-skiing is easy to learn and requires 
only a good sense of balance. 

In the United States, water-skiing tournaments are 
held by the American Water Ski Association and by 
water-skiing clubs. These tournaments include competi- 
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Water-skiing requires a good sense of balance but is easy to 
learn. Water-skiers wear life jackets for maximum safety. 


tion in jumping, slalom, and trick skiing. \n jumping, 

the skiers soar off a ramp in the water. The longest jump 
wins. The slalom involves skiing as fast as possible 
around a series of buoys. In trick skiing, water-skiers are 
judged on how well they perform jumps, turns, and 
other difficult maneuvers. 

Critically reviewed by the American Water Ski Association 
Water softening is a method of removing from water 
the minerals that make it hard. Hard water does not dis- 
solve soap readily. It forms scale in pipes, boilers, and 
other equipment in which it is used. The principal meth- 
ods of softening water are the lime soda process and 
the ion exchange process. 

In the /ime soda process, soda ash and lime are 
added to the water in amounts determined by chemical 
tests. These chemicals combine with the calcium and 
magnesium in the water to make insoluble compounds 
that settle to the bottom of the water tank. 

In the jon exchange process, the water filters through 
minerals called zeo/ites. As the water passes through 
the filter, the sodium ions in the zeolite are exchanged 
for the calcium and magnesium ions in the water, and 
the water is softened. After household softeners be- 
come exhausted, a strong solution of sodium chloride 
(salt) is passed through the filter to replace the sodium 
that has been lost. The use of two exchange materials 
makes it possible to remove both metal and acid ions 
from water. Some cities and towns, however, prohibit or 
restrict the use of ion exchange equipment on drinking 
water, pending the results of studies on how people are 
affected by the consumption of the added sodium in 
softened water. Evan Powell 
Water sports. See Boating; Diving; Fishing; Rafting; 
Skin diving; Surfing; Swimming; Water-skiing. 

Water supply. See Water. 














Water table. See Ground water. 

Water vapor. See Humidity. 

Water wheel changes the energy of falling water into 
mechanical energy that can be used for running machin- 
ery. The best source of water power in nature is found 
_in waterfalls and rapids in rivers. The water is directed 

} into the wheel through a chute. The wheel is mounted 
on an axle, which is connected by belts or gearing with 
the machinery it is to operate. 

There are two main types of water wheels, vertical 
and horizontal. The vertical wheels include the overshot 
and the undershot. 

The overshot water wheel has many scooplike buck- 
ets around its edge. Water is delivered to the top of the 
| wheel. The weight of the water falling into the buckets 
causes the wheel to turn. An overshot water wheel may 
_ have an efficiency of up to 80 percent. That is, it may 
_ turn as much as 80 percent of the energy of the water 
fed to it into mechanical energy. However, its use is lim- 

ited to generating small amounts of power. 
_ The undershot water wheel is built so the water 
- strikes against blades at the bottom of the wheel. The 
power of the wheel depends on the speed of the water 
as it strikes the blades. The undershot wheel has such a 
low efficiency that it is rarely used. 

Most modern water wheels are horizontal. A horizon- 
tal wheel rotates on a vertical shaft. It is driven by the 
force of the water striking the blades on one side of the 
wheel. Horizontal wheels are highly efficient if properly 
designed for the conditions of their use. 

Historians believe the water wheel was developed in 
the 100’s B.C. It was used mainly to grind grain. Later it 
was used for many kinds of mechanical operations. It 
was a major source of power until the development of 
the steam engine in the 1700s. Vijay P. Singh 

See also Turbine (Water turbines); Water power. 
Water witch. See Grebe. 
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E.R. Degginger 
This overshot water wheel in Virginia has been used to pow- 
era mill for grinding grain since the early 1800's. 
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Waterbury (pop. 107,271; met. area 228,984) is one of 
the largest cities in Connecticut. It lies along the Nau- 
gatuck River (see Connecticut [political map)). Products 
made in Waterbury include brass and copper products, 
buttons, watches and clocks, and machine-shop prod- 
ucts. The city also has industries that provide health, fi- 
nancial, and insurance services. It is the home of Teikyo 
Post University (formerly Post College) and Naugatuck 
Valley Community-Technical College. 

In 1802, Waterbury began manufacturing products 
made of brass. It later became first among the cities of 
the United States in production of brass products. It 
came to be called the Brass Center of the World. \t man- 
ufactured such brass products as sheeting, screws and 
rivets, and ammunition casings. After World War II end- 
ed in 1945, Waterbury’s production of brass goods be- 
gan to decline dramatically. Brass products are now 
manufactured there only ona limited scale. 

People in nearby Farmington bought the Waterbury 
area from Indians in 1674. They built a frontier outpost 
called Mattatuck there. The name became Waterbury 
when the town was incorporated in 1686. Waterbury re- 
ceived its city charter in 1853. A mayor and a board of al- 
dermen head the government. Robert D. Veillette 
Waterfall is any sudden descent of a stream froma 
higher to a lower level. in wearing down its channel, a 
river uncovers certain layers of rock that are softer than 
others. If the hard rock is farther upstream than the soft, 
the channel below is worn more rapidly, and a waterfall 
results. Sometimes the hard ledge forms the edge of a 
vertical cliff, over which the water plunges. 

If the volume of water is small, the fall may be called a 
cascade. lf the volume of water is large, the fall is called 
a cataract. Famous cataracts include Niagara Falls on the 
Niagara River, which lies on the United States-Canada 
border; Victoria Falls on the Zambezi River in Africa; and 
Churchill Falls of the Churchill River in Labrador. Often, 
the term cataract is applied to a series of rapids or falls 
caused by the flow of the stream over a rapidly sloping 
rocky bed. Examples of these are the cataracts of the 
Nile and the Orinoco rivers. Cataracts that have small, 
gradual falls are termed rapids. Some noted rapids in 
North America are those in the St. Lawrence River and at 
Sault Ste. Marie, at the outlet of Lake Superior. 

Small waterfalls are often of great height. These in- 
clude the Upper Yosemite Falls in California at 1,430 feet 
(436 meters), and Sutherland Falls in New Zealand at 
1,904 feet (580 meters). Other noted waterfalls include 
Niagara Falls; Montmorency Falls, near Quebec; Mult- 
nomah Falls, near the Columbia River, Oregon; and the 
Upper and Lower falls in Yellowstone National Park. 

Falls usually occur in mountainous regions. But some- 
times they are caused by the descent of streams from an 
upland to a lowland, as at the edge of a plateau. The line 
along which several rivers flowing into the same body 
of water descend is called the fa// line. 

The Fall Line of the eastern United States occurs 
where rivers flowing from the harder rocks of the Pied- 
mont Region descend to the softer rocks of the Atlantic 
Coastal Plain. The waterfalls and rapids along the Fall 
Line provide a major source of waterpower and form a 
barrier to ships sailing westward. For this reason, the 
Fall Line helped determine the site of many Eastern cit- 
ies, including Philadelphia; Baltimore; Washington, D.C; 
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Famous waterfalls 


Photographs of some of the world’s most striking waterfalls ap- 
pear below and on the opposite page. The tables below com- 
pare the heights of these falls and highlight some of their inter 
esting facts and features. 
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Multnomah Falls Yosemite Falls Yellowstone Lower Falls Ribbon Falls 


Famous waterfalls of North America 


Height 
Name Infeet Inmeters Location Interesting facts 
Basaseachic 1,020 311 Mexico Mexico's highest; fed by Piedra Volada Creek. 
Bridalveil 620 189 California One of many spectacular waterfalls in Yosemite National Park; 
its Indian name, Pohono, means puffing wind. 
Della 1,443 440 British Columbia Canada’s highest; located on Vancouver Island. 
Fairy 700 218 Washington Fed by Stevens Creek in Mount Rainier National Park. 
Multnomah 542 165 Oregon Plunges a total of 620 feet (189 meters) from a creek on Larch 
Mountain into the Columbia River gorge. 
Niagara 
ha 176 54 New York Also called the American Falls; the higher of the two waterfalls. 
lagara 
(Canadian) 167 51 Ontario Also called Horseshoe Falls; about 85 percent of Niagara Falls's 
water flows over this section. 
Ribbon 1,612 491 California The longest uninterrupted falls in North America. 
Takakkaw 833 254 British Columbia In Yoho National Park. Cree Indian name means magnificent 
Vernal a7 97 California Mist from powerful falls in Yosemite National Park keeps sur- 


rounding vegetation green the year around. 
Yellowstone 


Lower Falls 308 94 Wyoming Yellowstone River drops a total of over 400 feet (120 meters) be- 
fore entering the Grand Canyon of the Yellowstone. 


Yosemite 

Lower Falls 320 98 California Of Yosemite's major waterfalls, the most accessible to visitors. 
Yosemite 

Upper Falls 1,430 436 California Snowmelt makes its tributary, Yosemite Creek, become a raging 


torrent in the spring; it dwindles to a trickle by late summer. 
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Victoria Falls on the Zambia-Zimbabwe border 


© John Elk lil, Wheeler Pictures 
Gavarnie Falls 


| Famous waterfalls of the world 


| 


: Height 
_ Name Infeet In meters Location 
| 
Angel 2,648 807 Venezuela 
_ Cuquenan 2,000 610 Venezuela 
_ Gavarnie 1,385 422 France 
Jog 830 253 India 
Kaieteur 820 250 Guyana 
Krimml 132 400 Austria 
Mardalsfossen 
(Northern) 1555 468 Norway 
Mardalsfossen 
(Southern) 2,149 655 Norway 
Sutherland 815 248 New Zealand 
Triimmelbach eS t2 400 Switzerland 
Tugela 597 182 South Africa 
Vettisfoss 900 274 Norway 
Victoria 355 108 Zambia-Zimbabwe 
border 
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Sutherland Falls 
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Angel Falls Vettisfoss 








Interesting facts 


Drops a world-record total of 3,212 feet (979 meters). Named for 
the American pilot Jimmy Angel, who first flew over it in 1935. 

In Canaima National Park. Also spelled Kukenan or Kukenaam. 

The falls, situated in the Pyrenees Mountains, drops into an 
enormous natural amphitheater. 

Sharavathi River tumbles over a cliff and becomes four smaller 
waterfalls named Raja, Rani, Rocket, and Roarer. 

Surrounded by virgin forest, this waterfall reaches nearly 330 
feet (100 meters) wide in the rainy season. 

Located in Hohe Tauern National Park; fed by the Krimmler 
Ache, a tributary of the Upper Salzach River. 


Name comes from Old Norse Mar, meaning either Horse or 
ocean, dal meaning valley, and fors meaning waterfall 


Europe's highest; it falls at full strength from late June to late Au- 
gust. At other times hydroelectric plants restrict its flow. 

Located on New Zealand's South Island; the falls drop a total of 
1,904 feet (580 meters) from Lake Quill to the Arthur River. 

A series of falls near the Swiss town of Lauterbrunnen. 

One of a series of falls that drop a total of 3,000 feet (914 meters). 

Set in Norway's Sogne Fjord region; fed by the M6rkedola River. 

The world’s largest waterfall by water volume. tts local name, 
Mosi-oa-Tunya, means smoke that thunders. 
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Richmond, Virginia; Raleigh, North Carolina; and Augus- 
ta, Georgia. See Fall line. 
Related articles in World Book include: 


James C. Walters 


Angel Falls Iguacu Falls Sutherland Falls 
Argentina (picture) © Minnehaha Falls Takakkaw Falls 
Brazil (picture) Niagara Falls Victoria Falls 
Bridalveil Fall Reversing Falls of Wyoming (picture) 
Cuquenan Falls Saint John Yosemite Falls 
Ethiopia (picture) Ribbon Falls 


Waterford (pop 39,516) is a city in southeastern Ire- 
land. It lies on the River Suir, about 10 miles (16 kilome- 
ters) from the point at which the river enters Waterford 
Harbour. For Jocation, see Ireland (political map). Water- 
ford is an industrial center and an important port for 
container ships. It is also a service and shopping area for 
southeastern Ireland. 

The city’s best-known industry is the manufacture of 
Waterford crystal glass. Waterford glassware was first 
manufactured in 1783, and it soon became known 
worldwide. Its production was ended in 1851 and was 
resumed in 1952. See Glass (picture: Waterford crystal 
jar). The city’s other products include chemicals, electri- 
cal equipment, furniture, metal products, optical goods, 
and processed foods. Many of Waterford’s modern fac- 
tories are in an industrial area built in the 1960's. 

Waterford was established by Viking raiders, who ar- 
rived there in the A.D. 800's. Norman invaders from Eng- 
land captured Waterford in 1170. During the late 1700's 
and early 1800's, the town prospered based on its export 
of agricultural products and its glassware industry. 

Desmond A. Gillmor 
Watergate was the name of the biggest political scan- 
dal in United States history. It included various illegal ac- 
tivities designed to help President Richard M. Nixon win 
reelection in 1972. Watergate resulted in Nixon’s resig- 
nation from the presidency in 1974. 

Watergate differed from most previous political scan- 
dals because personal greed apparently did not play an 
important role. Instead, Watergate represented an attack 
on one of the chief features of a democracy—free and 
open elections. 

The Watergate activities included burglary, wiretap- 
ping, violations of campaign financing laws, and sabo- 
tage and the attempted use of government agencies to 
harm political opponents. The scandal also involved a 
cover-up of many of those actions. About 40 people 
were charged with crimes in the scandal and with relat- 
ed crimes. Most of these people were convicted by ju- 
ries or pleaded guilty. 

Watergate involved more high-level government offi- 
cials than any previous political scandal. It led to the 
conviction on criminal charges in 1975 of former Attor- 
ney General John N. Mitchell and two of Nixon’s top 
aides, John D. Ehrlichman and H. R. Haldeman. Also in 
1975, former Secretary of Commerce Maurice H. Stans, 
a leader of Nixon's reelection campaign, pleaded guilty 
to Watergate criminal charges and was fined $5,000. 
Watergate also had resulted in the resignation of Attor- 
ney General Richard G. Kleindienst in 1973. 

The break-in and cover-up. The scandal took its 
name from the Watergate complex of apartment and of- 
tice buildings in Washington, D.C. On June 17, 1972, the 
police arrested five men for breaking into the Democrat- 
ic Party's national headquarters there. One of the bur- 


glars was James W. McCord, Jr., the security coordinator 
of the Committee for the Re-election of the President 
(CRP). The five men—along with G. Gordon Liddy, anoth- 
er CRP aide; and E. Howard Hunt, Jr., a White House con- 
sultant—were indicted for a number of crimes, includ- 
ing burglary and wiretapping. In January 1973, five of the 
seven, including Hunt, pleaded guilty. The other two— 
Liddy and McCord—were found guilty by a jury. 

Nixon’s press secretary had said repeatedly that the 
scandal involved no member of the White House staff. 
But the press found evidence that White House aides 
had helped finance sabotage and spying operations 
against candidates for the 1972 Democratic presidential 
nomination. Reporters Carl Bernstein and Bob Wood- 
ward of The Washington Post \ed the investigation. 

Early in 1973, evidence was uncovered that tied sever- 
al top White House aides to plans for the Watergate 
break-in or to concealment of evidence that implicated 
members of the Nixon administration. The evidence in- 
dicated that White House officials had tried to involve 
the Central Intelligence Agency and the Federal Bureau 
of Investigation in the cover-up. These officials falsely 
claimed that national security was involved. 

On April 30, 1973, Nixon stated that he had no part in 
either planning the Watergate break-in or covering it up. 
He promised that the Department of Justice would ap- 
point a special prosecutor to handle the case. In May, 
Archibald Cox, a Harvard Law School professor, was 
named to that position. Also in May, the Senate Select 
Committee on Presidential Campaign Activities began 
hearings on Watergate. Senator Sam J. Ervin, Jr., of North 
Carolina headed the committee. Former Presidential 
Counsel John W. Dean II] became the chief witness 
against Nixon in the hearings. Dean admitted that he had 
played a major role in a White House cover-up and 
charged that Nixon knew of his activities. Dean also re- 
vealed administration plans to use the Internal Revenue 
Service and other government agencies to punish oppo- 
nents whom the White House had placed on so-called 
enemies lists. Dean was later sentenced to a prison term 
of one to four years. After serving four months, his sen- 
tence was reduced to that time and he was released. 

The tape controversy. In July, the Senate committee 
learned that Nixon had secretly made tape recordings of 
conversations in his White House offices since 1971. The 
committee and Cox believed the tapes could answer key 
questions raised in their investigations. They asked 
Nixon to supply them with certain tapes, but he refused 
to do so. Nixon argued that, as president, he had a con- 
stitutional right to keep the tapes confidential. In August, 
Cox and the committee sued Nixon to obtain the tapes. 
United States District Court Judge John J. Sirica decided 
to review the tapes himself and ordered Nixon to give 
them to him. Nixon appealed the order, but a U.S. court 
of appeals supported Sirica. 

In October, Nixon offered to provide summaries of 
the tapes. But Cox declared that summaries would be 
unacceptable as evidence in court and rejected the of- 
fer. Nixon ordered Attorney General Elliot L. Richardson 
to fire Cox, but Richardson refused to do so and re- 
signed. Deputy Attorney General William D. Ruck- 
elshaus resigned after being ordered to dismiss Cox. 
Nixon then named Solicitor General Robert H. Bork act- 
ing attorney general, and Bork fired Cox. Leon Jaworski, 














_anoted Texas attorney, later succeeded Cox. 
The president's actions angered many Americans. In 
October, a number of members of the House of Repre- 


) sentatives began steps to impeach him. Later in 1973, 

















Nixon agreed to supply the tapes to Sirica. Then it was 
discovered that three key conversations were missing. 


}) The White House said that the tape-recording system 
failed to work properly during two of the talks and that 


the third had been accidentally erased. 

In April 1974, Jaworski served Nixon with a subpoena 
(legal order) to furnish tape recordings and documents 
relating to 64 White House conversations. Jaworski said 


the materials contained evidence in the cover-up case. 


At the end of April, Nixon released 1,254 pages of edited 
transcripts of White House conversations. He said they 


told the full Watergate story. 


Jaworski, however, insisted on receiving the original 


| tapes and documents that he had requested. Nixon 
again claimed he had a constitutional right to protect 


confidential documents. Jaworski then sued the presi- 


- dent in federal court. In July, the Supreme Court of the 


United States ordered Nixon to give Jaworski the materi- 
als. The Supreme Court ruled unanimously that a presi- 


dent cannot withhold evidence in a criminal case... 


The cover-up trial. In March 1974, seven former offi- 
cials of Nixon's administration or his 1972 reelection 
committee were indicted on charges of conspiracy in 


_ covering up the Watergate break-in. Among them were 


Domestic Council Chief Ehrlichman, White House Chief 


of Staff Haldeman, and Attorney General Mitchell. 


The trial lasted from October 1974 to january 1975. 


_ Ehrlichman, Haldeman, and Mitchell were each convict- 
_ ed of conspiracy, obstruction of justice, and perjury, and 


sentenced to a prison term of from 2 3 to 8 years. The 
sentences were later reduced to 1 to 4 years. 

The resignation of Nixon. The president suffered 
another major setback in July 1974, when the House Ju- 


diciary Committee recommended that he be impeached. 


The committee adopted three articles of impeachment 
for consideration by the full House of Representatives. 
The first article accused Nixon of obstructing justice in 
the scandal. The other two articles accused him of abus- 
ing presidential powers and illegally withholding evi- 
dence from the judiciary committee. 

Nixon’s chief defenders continued to argue that the 
president had committed no impeachable offense. But 
on August 5, Nixon released additional transcripts of 
taped White House conversations. The transcripts con- 
vinced most Americans that Nixon had authorized the 
Watergate cover-up at least as early as June 23, 1972— 
six days after the break-in. Nixon immediately lost almost 
all his remaining support in Congress. He resigned on 
August 9, and Vice President Gerald R. Ford took office 
as president that day. On September 8, Ford pardoned 
Nixon for all federal crimes that Nixon might have com- 
mitted while serving as president. 

Other effects of Watergate. In 1974, Congress ap- 
proved reforms in the financing of federal election cam- 
paigns. Some reforms limit the amount of money con- 
tributors may give to candidates for president, vice 
president, and Congress. Other financial reforms re- 
quire detailed reporting of both contributions and ex- 
penses. Many state legislatures limited contributions 
and spending in state election campaigns and adopted 
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codes of ethics for all government employees. 

Critically reviewed by J. Anthony Lukas 

See also Nixon, Richard M. (The Watergate scandal); 
Mitchell, John N.; Republican Party (The Watergate 
scandal); Washington, D.C. (Watergate). 


Additional resources 


Bernstein, Carl, and Woodward, Bob. A// the President's Men. 
1974. Reprint. Simon & Schuster, 1999. 

Cohen, Daniel. Watergate. Millbrook, 1998. Younger readers. 

Emery, Fred. Watergate. 1994. Reprint. Touchstone, 1995. 

Fremon, David K. The Watergate Scandal in American History. 
Enslow, 1998. 

Genovese, Michael A. The Watergate Crisis. Greenwood, 1999. 


Waterloo, Battle of, fought on June 18, 1815, was the 
final battle of the French military genius, Napoleon 
Bonaparte. It put an end to his political ambitions to rule 
Europe. His defeat was so crushing that, when a person 
suffers a disastrous reverse, we say the person has “met 
his (or her) Waterloo.” 

Napoleon returns to France. After abdicating in 
1814, Napoleon was exiled to the island of Elba, off the 
coast of Italy. He spent less than a year there before he 
decided to return to rule France. He saw that the allies at 
the Congress of Vienna seemed unable to settle their 
differences, and he hoped to take advantage of this split 
to regain power. 

But the allies joined forces against Napoleon as soon 
as they heard of his return to France. Napoleon marched 
north into Belgium to meet this threat. The British Duke 
of Wellington commanded the allied forces of Belgium, 
Britain, Hanover, and the Netherlands. Neither comman- 
der had good intelligence services. Napoleon was not in 
good health at the time, and failed to display his earlier 
energy and military grasp. 

The battle took place at Waterloo, a small town near 
Brussels. The two armies were about equal in size. 
Napoleon had about 74,000 troops, and superior cavalry 
and artillery. Wellington had about 67,000 troops. He 
placed them in a strong defensive position. The French 
started a fierce attack against the allied lines on June 18. 
Wellington's troops resisted the French assaults. 

Napoleon might have won at Waterloo if he had at- 
tacked earlier in the day. But he waited until] noon be- 
cause of a heavy rain the night before. This delay permit- 
ted Marshal Gebhard von Bliicher to arrive with his 
Prussian troops to reinforce Wellington. The battle was 
a draw until the arrival of Bliicher's forces. These forces 
helped turn the battle against the French. 

Napoleon made one last effort to win the battle. He 
flung his best troops, the famous “Old Guard,” against 
the enemy's lines. Three battalions of the Guard fought 
bravely. However, they were overwhelmed. The French 
troops then retreated from a fierce bayonet counterat- 
tack. 

Both sides lost many killed and wounded in the battle. 
The French suffered about 40,000 casualties, and the al- 
lies about 23,000. After this defeat, Napoleon failed to 
gather a new army. He had no choice left but to abdicate 
a second time. Eric A. Arnold, Jr. 

See also Bliicher, Gebhard L. von; Napoleon |; Wel- 
lington, Duke of. 

Watermark is an identifying mark pressed into paper 
as itis formed by a papermaking machine. Usually, it is 
the mark left by wires bent into the watermark pattern 
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and attached to the dandy ro// of a Fourdrinier machine 
(see Paper [diagram: How paper is made from wood)). 
As the wire pattern comes into contact with the layer of 
wet pulp, a translucent impression is made, which can 
be seen when the finished paper is held in front of a 
light. A mark that looks like a watermark can also be 
produced chemically on finished paper. Watermarked 
paper is often used for important documents to help 
prevent counterfeiting. Larry L Graham 

Watermelon is a large, sweet fruit. It has a smooth 
rind (hard outer skin) and juicy, edible flesh. Most water- 
melons possess seeds, but growers also produce seed- 
less types. Watermelons may appear round, oval, ob- 
long, or blocky in shape. The rind is striped or solid and 
can be various shades of green or grayish-green, with 
the stripes darker in color. The flesh of ripe watermel- 
ons may have white, yellow, orange, pink, or red color- 
ing. People often classify watermelon cultivars (varieties) 
by weight. The smallest fruits weigh less than 12 pounds 
(5.4 kilograms). The largest weigh more than 32 pounds 
(14.5 kilograms), with record weights exceeding 250 
pounds (113 kilograms). 

Watermelons consist of about 93 percent water. Yet 
they provide a good source of vitamins A and C and of 
lycopene, a chemical that may help reduce the risk of 
cancer. People generally eat the watermelon fruit fresh. 
But they also eat the seeds, pickle the rind to make rel- 
ish, and use the fruit in syrup and even cattle feed. 

Watermelons grow on vines. The plants require a 
long growing season, usually maturing in 75 to 100 days. 
Growers plant the seeds about 4 feet (1.2 meters) apart 
in rows spaced about 6 to 8 feet (1.8 to 2.4 meters) from 
one another. In cold weather, seeds are often planted in 
a greenhouse first. They are then transplanted into fields 
after the danger of frost has passed. Growers also trans- 
plant all seedless cultivars of watermelons. 

Watermelon vines, or runners, can grow 40 feet (12.2 
meters) long or more. They produce slender, coiling 
tendrils and yellow blossoms. The tendrils attach them- 
selves to objects in the field. Watermelon fruit develops 





WORLD BOOK illustration by Kate Lloyd-jones, Linden Artists 
Watermelons are popular fruits with sweet, juicy flesh. The 
fruits develop from the yellow flowers of the watermelon plant 
after the blossoms are pollinated. 


from pollinated flowers. When a watermelon ripens, the 
rind color becomes dull and the top of the fruit flattens 
slightly. Ripe watermelons make a dull, hollow thud 
when thumped. 

A fungal disease called Fusarium wilt is the main dis- 
ease of watermelon plants. The wilt fungus remains in 
the soil and may infect new plants for several years. 
Growers control wilt by rotating the watermelon crop to 
a different field each year, or by planting cultivars resis- 
tant to the disease. Watermelons also suffer from virus- 
es, roundworms, insects, spider mites, and other pests. 
Farmers combat these problems with chemical pesti- 
cides and with pest-resistant cultivars. 

The watermelon plant probably originated in western 
or southern Africa. China, which has cultivated the fruit 
for more than 1,000 years, ranks as the top watermelon- 
producing country. Other major producers include 
Turkey, Iran, and the United States.. Todd Wehner 

Scientific classification. The watermelon plant belongs to 
the gourd family, Cucurbitaceae. It is Citru/lus lanatus. 
Waterproofing is a way of treating cloth, leather, 
wood, or other materials so that they will shed water. 
Many different chemical solutions are used in water- 
proofing. Nearly all of them work by forming a pro- 
tective coating over the material to be waterproofed. 

Materials which have pores are often soaked in solu- 
tions of rubber, linseed oil, paraffin, or some other sub- 
stance which is itself waterproof. The solution fills the 
pores. Silicone and fluorocarbon finishes are widely 
used to waterproof clothing. Building materials are wa- 
terproofed with silicones (see Silicone). 

In 1823, the Scottish chemist Charles Macintosh in- 
vented a water-resistant fabric made of cloth and rub- 
ber. A raincoat made of his protective material became 
commonly known as a mackintosh. Howard L. Needles 
Waters, Ethel (1900-1977), was a popular black Ameri- 
can singer and actress. She gained recognition as a 
singer of both blues and popular songs. Waters starred 
in several Broadway musicals, including Africana (1927), 
As Thousands Cheer (1933), At Home Abroad (1935), and 
Cabin in the Sky (1940). She introduced a number of 
well-known songs during her stage career, including 
‘Tm Coming Virginia,’ “Heat Wave,” and “Taking a 
Chance on Love.” She also appeared in dramatic roles, 
and won acclaim for her roles in the movie Pinky(1949) 
and the play 7he Member of the Wedding (1950). 

Waters was born Oct. 31, 1900, in Chester, Pennsylva- 
nia. She began singing in nightclubs and in vaudeville at 
the age of 17. Waters wrote a highly praised autobiogra- 
phy, His Eye Is on the Sparrow(1951). 
Watershed. See Forestry (Water). 
Waters, Muddy (1915-1983), was an influential rhythm 
and blues singer and guitarist. His music inspired many 
rock music performers, including Mick Jagger of the 
Rolling Stones and Elvis Presley. 

Waters was born April 4, 1915, in Rolling Fork, Missis- 
sippi. His given and family name was McKinley Morgan- 
field. He made his first recording in Mississippi in 1941. 
At that time, he performed country blues music, singing 
and accompanying himself on an acoustic (nonelectric) 
guitar. In 1943, Waters moved to Chicago, where an ac- 
tive blues scene offered new ideas and greater opportu- 
nities for work. He became the most important origina- 
tor of urban blues music, which featured a blues singer 


Gerald Bordman 














_with an electrically amplified guitar; a rhythm section of 
piano, bass, and drums; and a loud, aggressive style. He 
began to record commercially under the name Muddy 
Waters in 1947. 

Waters'’s first hit, recorded in 1948, was “! Can't Be Sat- 
isfied.” The greatest successes of Waters’s career came 
_ during the 1950's and 1960's. They included “I’m Your 
Hoochie Coochie Man,” “Got My Mojo Working,” and 
“Tiger in Your Tank.” Frank Tirro 
- Waterspout is a tornado that occurs over a lake or 
ocean. A waterspout begins when a center of low air 
pressure develops, causing winds to whirl. A thick, 
black, rotating cloud forms, with a rotating column of air 
extending beneath the cloud to the water's surface. The 
air column becomes visible as water vapor in the atmos- 
_ phere condenses in the column and surface water is 
drawn up at the column's base. 

Most waterspouts measure from about 20 to 200 feet 





© Chesher, Photo Researchers 


A waterspout’s whirling column is a spectacular sight and 
may be dangerous. This waterspout occurred off Key West, 
Florida. 


(6 to 60 meters) in diameter. They are usually associated 
with strong winds and can cause severe damage. Most 
waterspouts occur in the tropics. Most whirl counter- 
clockwise in the Northern Hemisphere and clockwise in 
the Southern Hemisphere. Wayne M. Wendland 
Waterton-Glacier International Peace Park is on 
the United States-Canadian boundary line between 
Montana and Alberta. It covers over 1 million acres 
(400,000 hectares) on the United States side, and over 
130,000 acres (52,600 hectares) in Canada. The park 
unites Glacier National Park in Montana with Waterton 
Lakes National Park in Alberta. See also Glacier National 
Park. Critically reviewed by Glacier National Park 

Watie, Stand (1806-1871), became the only Indian 
brigadier general in the Confederate Army. Born near 
Rome, Georgia, he moved to Oklahoma with the Chero- 
kee Indians in 1838 and became a tribal leader. Watie 
entered the army after forming an alliance between the 
Cherokee and the Confederacy in 1861. He Jed a regi- 
ment of Cherokee volunteers called the Cherokee 
Mounted Rifles. In 1864, he was made a brigadier gen- 
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eral. Watie was one of the last Confederate officers to 
surrender. Michael D. Green 

Watson, Homer (1855-1936), was a Canadian land- 
scape painter. He became known for his direct, detailed 
paintings of the countryside around Doon, Ontario, near 
Kitchener, where he was born and spent much of his 
life. Many of Watson's paintings portray scenes of pio- 
neer life or capture the various moods of nature. 

From 1887 to 1890, Watson lived in England, where 
his work was popular. He returned there several times 
to exhibit his work. Watson was the first president of the 
Canadian Art Club, formed in 1907. He was president of 
the Royal Canadian Academy from 1918 to 1922. 

David Burnett 
Watson, James Dewey (1928- ), is an American 
biologist. He shared the 1962 Nobel Prize for physiology 
or medicine with biologist Francis H. C. Crick and bio- 
physicist Maurice H. F. Wilkins, both of Britain. In 1953, 
Watson and Crick, relying mainly on experimental data 
provided by Wilkins, devised a model of the molecular 
structure of deoxyribonucleic acid (DNA). DNA is the 
substance that makes up genes, the material in cells that 
determines the characteristics of an organism. 

The Watson-Crick model shows that a DNA molecule 
forms a double helix—that is, it resembles a twisted lad- 
der. Each “rung’ consists of one of two pairs of chemi- 
cals, called base pairs. lf the ladder is divided at the mid- 
dle of each rung, the legs form two new ladders, each 
identical to the original ladder. The model thus suggest- 
ed how genetic information is passed from one genera- 
tion to the next. See Heredity (The chemistry of genes). 

Watson was born in Chicago. He studied at the Uni- 
versity of Chicago and Indiana University. In 1955, Wat- 
son joined the biology faculty at Harvard University. In 
1968, he became director of the Cold Spring Harbor 
Laboratory on Long Island, New York. That same year, 
he published The Double Helix, an account of the dis- 
covery of the DNA structure. From 1988 to 1989, Watson 
was associate director for human genome research at 
the National Institutes of Health in Bethesda, Maryland. 
From 1989 to 1992, he was director of the agency's Na- 
tional Center for Human Genome Research (now the Na- 
tional Human Genome Research Institute). In that posi- 
tion, he helped launch a project to locate the genes and 
determine the sequences of chemical base pairs in the 
human genome (all the genes in a human cell). 

Daniel J. Kevles 

See also Cell (The 1900's; picture: A model of a DNA 
molecule); Human Genome Project; Science (picture). 
Watson, John Broadus (1878-1958), was an Ameri- 
can psychologist. In the early 1900's, he led a revolution- 
ary movement in psychology called behaviorism. At that 
time, Watson claimed that psychology was not a true 
science because it was based on the examination of 
thought processes and feelings. He believed that psy- 
chology would become a true science only if it came to 
be based on directly observed behavior. 

Watson thought that almost all behavior is a direct re- 
sult of certain stimuli in a person’s environment. His be 
lief that the environment shapes an individual's behavior 
was so extreme that he claimed he could teach any 
healthy child any talent or skill. Although Watson gener- 
ally opposed the notion of innate abilities, he did allow 
for three inborn emotions—fear, anger, and love. 
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Watson was attracted to the Russian physiologist lvan 
P. Pavilov’s description of behavior as a conditioned re- 
flex(see Pavlov, Ivan P.). Watson used this idea as the 
chief model of behavior in his Psychology from the 
Standpoint of a Behaviorist (1919). 

Watson's extreme views are not widely held today. 
But his work helped lead to the development of scientif- 
ic psychology, particularly in the United States. Watson's 
behaviorism greatly influenced the American psycholo- 
gist B. F. Skinner (see Skinner, B. F.). Watson was born in 
Greenville, South Carolina. Phillip L Rice 
Watson, Thomas Edward (1856-1922), was one of 
the most important Southern leaders of the Populist Par- 
ty in the United States. He was elected from Georgia to 
the U.S. House of Representatives as a Democrat in 1890. 
He then joined the new Populist Party, which represent- 
ed the farmers (see Populism). The Populists nominated 
him for vice president in 1896 and for president in 1904 
and 1908. Watson later became a Democrat again. In 
1920, he was elected to the Senate. He often promoted 
racial and religious prejudice. He opposed U.S. involve- 
ment in World War | (1914-1918) and the League of Na- 
tions, a forerunner to the United Nations. Watson was 
born near Thomson, Georgia. Robert W. Cherny 
Watson, Thomas John (1874-1956), was an American 
industrialist. He worked for the National Cash Register 
Company (now NCR Corporation) for 15 years. In 1914, 
he was made president of a company that became Inter- 
national Business Machines Corporation (IBM) in 1924. 
Under Watson's leadership from 1914 to 1956, it became 
one of the world’s most successful corporations. Wat- 
son was born in Campbell, New York. William H. Becker 
Watson-Watt, Sir Robert Alexander (1892-1973), a 
Scottish electronics engineer and inventor, helped de- 
velop radar. In 1919, he invented a crude form of radio 
direction finder while associated with the British weath- 
er bureau. In 1935, Watson-Watt began to develop ways 
to detect aircraft using radio waves. By 1940, he had 
helped to complete reliable radar stations along British 
shores. These stations played a crucial role in the Battle 
of Britain during World War II (1939-1945). Watson-Watt 
was born in Brechin, Scotland. He was knighted in 1942. 
See also Radar (The first uses of radar). Joan L Richards 
Watt is a unit of power in the metric system. Power is 
the rate of producing or using energy. The symbol for 
the watt is W. The watt is commonly used to measure 
electric power, even in countries that have not adopted 
the metric system. An electric device uses 1 watt when 1 
volt of electric potential drives 1 ampere of current 
through it. The number ona light bulb shows its power 
requirement in watts. For example, a light bulb operat- 
ing at 100 volts and using 2 amperes consumes 200 
watts (100 volts X 2 amperes). Often, power is measured 
in kilowatts. One kilowatt equals 1,000 watts. 

The watt also is used to measure mechanical power. 
A machine requires a power of 1 watt if it uses 1 joule of 
energy in 1 second. The watt was named for the Scottish 
engineer and inventor James Watt. Gregory Benford 

See also Ampere; Joule; Kilowatt; Watt, James. 

Watt, James (1736-1819), was a Scottish engineer 
whose improved engine design first made steam power 
practicable. Crude steam engines were used before 
Watt's time, but they burned large amounts of coal and 
produced little power. Their reciprocating (back-and- 





forth) motion restricted their use to operating pumps. 
Watt made steam engines more efficient by inventing 
the separate condenser. This device changed steam 

back into water by cooling. Watt's later improvements 
made possible the wide application of steam engines, 
contributing much to the growth of modern industry. 

Watt was born in Greenock, Scotland. He was the son 
of a shopkeeper and carpenter. When Watt was 18, he 
went to Glasgow and then to London to learn the trade 
of a mathematical instrument maker. In 1757, Watt be- 
came instrument maker at the University of Glasgow. 

In 1763, Watt received a model of a Newcomen at- 
mospheric steam engine to repair. Although he made it 
work, Watt was not satisfied with the way it operated 
and set about to improve it. He obtained advice from 
students and professors at the university and discovered 
the principle of the separate condenser. Watt patented 
his discovery in 1769. 

In the Newcomen engines, steam filled the cylinder 
space under the piston. The steam was then condensed, 
leaving a vacuum into which the piston was pushed by 
atmospheric pressure. This meant alternately heating 
and chilling the cylinder. 

Watt reasoned that because steam was an elastic va- 
por, it would fill any container into which it was admit- 
ted. If the steam-filled cylinder opened into a separate, 
chilled container, steam would move into the container 
and condense, producing the vacuum in the cylinder 
without having to chill it. Watt spent several years trying 
to develop an operating engine of the new design. In 
1774, he obtained the support of Matthew Boulton, an 
energetic Birmingham manufacturer. The two organized 
a company to rent the design of the new engine and to 
supervise its construction and operation. The firm suc- 
ceeded. In 1782, Watt patented the double-acting steam 
engine, which used steam pressure to push a piston 
both ways. He also developed the parallel motion link- 
age to transmit the reciprocating motion of the piston to 
a rocking device called a working beam. The working 
beam in turn transferred the motion to a crank and fly- 
wheel to produce rotary motion. 

Watt alsa invented a throttle valve, a governor for reg- 
ulating engine speed, and many other devices. He did 
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lilustration of 1788 engine; Granger Collection 


Jarnes Watt's steam engine, developed during the late 1700's, 
led to the widespread use of steam power by industry. 





dealer. 















scientific research in chemistry and metallurgy and was 
one of the first people to suggest that water is a com- 
pound, not an element. 

Watt retired a wealthy and respected man in 1800. 
The power unit the watt is named in his honor (see 
Watt), 4). P. Hartman 
See also Automation (Early automation); Horsepower; 
Industrial Revolution (The steam engine); Invention (pic- 
ture); Steam engine (History). 
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Briggs, Asa. The Power of Steam: An Illustrated History of the 
World's Steam Age. Univ. of Chicago Pr., 1982. 
Dickinson, Henry W. james Watt. Macmillan, 1936. A classic bi- 
ography. 
Sproule, Anna. james Watt 1992. Reprint. Exley Pub., 1994. 
Younger readers. 
Watteau, wah 7OH, Antoine, an TWAHN(1684-1721), 
_a French painter, developed a style and subject matter 
that began the Rococo movement. Watteau’s specialty 
_was the small, intimate painting called the féte galante 
| (elegant party) or féte champetre (country party). In these 
works, elegant young people wear shimmering satins 
and silks. They play music, dance, talk, and fall in love in 
rich, leafy garden settings. Watteau also painted por- 
traits of characters from the French theater. 
Watteau’s popularity was part of a reaction against the 
large, cold academic paintings of serious subjects that 
dominated French art about 1700. When Watteau ap- 
plied for admission to the Royal Academy of Painting 
_and Sculpture, he was given the unprecedented honor 
of choosing his own subject matter for his admission 
picture. Watteau painted The /sland of Cythera (1717). 
_ The painting shows lovers who have traveled to Cythera, 
_ the island of Aphrodite, the Greek goddess of love. They 
prepare to board boats to return to the everyday world. 


_ The scene reflects a mood of melancholy as the lovers 


leave their paradise with regretful backward glances. 


_ The painting appears in Painting (Rococo painting). 


Jean Antoine Watteau was born in Valenciennes. He 
moved to Paris in 1702. As a youth, he worked for a pa- 


_ tron, the collector Pierre Crozat. Later, Watteau became 


one of the first major painters to operate outside the pa- 
tronage system and live by selling his works through a 
Ann Friedman 

See also Rococo. 


| Wattmeter is an instrument used to measure electric 


power. The most commonly used type of wattmeter is 
called an e/ectrodynamic wattmeter. The electrodynamic 
wattmeter has two coils of wire. A fixed coil is arranged 
to receive the current of the circuit to be measured. A 
movable coil, supported by jeweled pivots that permit it 
to turn, is arranged to receive a current proportional to 
the voltage of the circuit to be measured. When the cir- 
cuit is energized, the magnetic fields produced by the 
currents make the movable coil try to turn so that its axis 
is parallel to the axis of the fixed coil. Springs stop it ina 
position that depends on the power in the circuit. A 
pointer shows the power in watts on a scale. 

Gregory Benford 
Watts, Isaac (1674-1748), an English clergyman, wrote 
more than 700 hymns and psalms. He also wrote theo- 
logical treatises, volumes of sermons, and books on 
ethics, psychology, and teaching. He was considered 
one of the greatest preachers of his time. 
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Watts’s best hymns are noted for simplicity of poetic 

structure, apt use of figures of speech, and emotional vi- 
tality. Some of them still appear in most English hymnals. 
He wrote “Joy to the World,” “O God, Our Help in Ages 
Past,” “When | Survey the Wondrous Cross,” and “There 
Is a Land of Pure Delight.” He adapted many Old Testa- 
ment psalms to a Christian viewpoint. Watts was born in 
Southampton, England. Leonard W. Van Camp 

See also Hymn (History). 

Watts, J. C., Jr. (1957- ), a Republican from Okla- 
homa, has been a member of the United States House 
of Representatives since 1995. In 1999, he was named 
chairman of the House Republican Conference, a post 
in which he deals mainly with party organization. He be- 
came the first African American since the late 1800's to 
hold a House leadership post in the Republican Party. 

Julius Caesar Watts, Jr., often called J.C, was born in 
Eufaula, Oklahoma. He graduated from the University of 
Oklahoma in 1981 and played professional football in 
Canada from 1981 to 1986. In 1990, he was elected to 
the Oklahoma Corporation Commission, which regu- 
lates gas and oil utilities. He became the first African 
American to win a statewide elective office in Okla- 
homa. Watts was ordained a Southern Baptist minister 
in 1993. Jackie Koszczuk 
Watusi. See Tutsi. 

Waugh, waw, Evelyn, FEV /ihn (1903-1966), was an 
English author best known for his satirical novels about 
wealthy London society. In addition, he wrote novels 
that combined comic satire with spiritual and religious 
themes. 

In his novels, Waugh explored the pretentious and 
absurd qualities he saw in ambitious, upper middle- 
class English people. Waugh’s characters were often 
only thinly disguised portraits of actual people who 
were well known in England during the mid-1900's. 
Waugh strongly believed that the upper classes should 
have special rights and privileges. But his novels reflect 
his belief that the behavior of the upper classes was 
sometimes heartless and superficial. Waugh’s first satiri- 
cal novel was Decline and Fall (1928). His other important 
satires include Vile Bodies (1930), Black Mischief (1932), 
and A Handful of Dust (1934). 

Waugh converted to Roman Catholicism in 1930. The 
novels written after his conversion show an increasing 
concern with religious questions. Although Waugh con- 
tinued to write such humorous satires as The Loved One 
(1948), he also wrote more serious, searching novels. 
The most famous is Brideshead Revisited (1945), a study 
of an aristocratic Catholic family. Waugh’s other later 
novels include the autobiographical 7he Ordeal of 
Gilbert Pinfold (1957) and three related novels about 
World War Il. These books are Men at Arms (1952), Offi- 
cers and Gentlemen (1955), and Unconditional Surrender 
(American title The End of the Battle, 1961). 

Waugh also wrote much nonfiction, including travel 
books, biographies, and essays. In his autobiography, A 
Little Learning (1964), he described his childhood and 
youth. Waugh’s Diaries (1976) and Letters (1980), pub- 
lished after his death, are filled with gossip and personal 
opinion that is often malicious, snobbish, or prejudiced. 
The Complete Stories of Evelyn Waugh was published in 
1999. Evelyn Arthur St. John Waugh was born in London. 


James Douglas Merritt 


150 Waves 


Waves are disturbances in water, air, or another sub- 
stance, or ina field of force. Waves on water are per- 
haps the most familiar example, but sound and light also 
travel in waves. Waves carry energy from place to place 
and can also transmit information. 

It is easy to generate a wave. If you throw a stone into 
a large, still pond, a series of disturbances will travel 
outward from the point where the stone enters the wa- 
ter. The disturbances will be expanding, ring-shaped 
waves, all with the same center—the entry point of the 
stone. 

Energy produces the disturbances, and the disturb- 
ances carry energy. The movement of the stone from 
your hand to the water's surface carries both matter— 
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that is, the stone—and energy. As the stone penetrates 
the surface, energy carried by the stone displaces some 
water. The water closest to where the stone entered ris- 
es and then falls, producing a ring-shaped disturbance 
with the stone's entry point at its center. The falling wa- 
ter displaces other nearby water, causing another se- 
quence of rising and falling, which in turn causes still 
others. As a result, a wave travels outward as an expand- 
ing ring. But the water closest to the stone's entry point 
has enough energy to rise and fall again several times. 
So a series of circular waves travel outward. 

Another simple wave experiment involves a rope. Ask 
two people to hold the ends of the rope. When one per- 
son moves an end of the rope up and down sharply, en- 


Many waves resemble hills and valleys. 
Scientists have various terms to describe 
waves. They call the hills crests and the val- 
leys troughs. The amplitude is a measure of 
how much the medium carrying the wave 
rises or falls from its usual position. Wave- 
length is the distance between comparable 
points on two waves next to each other. 


A solitary wave, or soliton, unlike an ordi- 
nary wave, consists of a single crest with no 
trough. A solitary wave also holds its shape 
much longer than an ordinary wave does. 
Solitary waves often form in shallow water 
channels. 


Transverse waves cause individual parti- 
cles of the medium to move up and down 

while the wave moves forward. As a single 
wave moves down the rope away from the 
boy, the crest passes from point A to point 
B and then to point C. But the three points 

themselves do not move along the rope. 


Standing waves do not move along the 
medium. Instead, they vibrate in a certain 
whole number of loops. To make two 
loops, the boy makes a wave with a wave- 
length equal to the length of the rope. Then 
he holds his end still. Points A and C on the 
loops move, but point B—between them— 
does not move. 


Longitudinal waves, also called compres- 
sional waves, cause individual particles of 
the medium to move back and forth. Unlike 
transverse waves, the particles move in the 
same direction the wave moves, not across 
the direction of wave motion. If one end of 
a stretched spring receives a sharp push, a 
longitudinal wave travels along the spring. 
The wave moves the spring's coils closer to- 
ether when it passes along them. After it 
passes, the coils move farther apart again. 
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_A World Book science project 


The purpose of this project is to learn about the behavior of waves by studying water waves in a 
ripple tank. Wave behavior such as reflection, diffraction, and interference is shown in the photos 
taken of a homemade ripple tank. Experiment with various objects in the tank to see how they af- 
fect the motion of the waves. 


To make a ripple tank, cut a strip of window screening to fit the inside 
edge of a baking dish. Then tape a layer of gauze inside the screening as 
shown. Fill the tank about one-third full of water and place the round stick 
near one end. Drop water from a medicine dropper or slightly lift one 
end of the tank and drop it to make waves. Two round-headed pins ina 
bar of soap will make waves that come from two points. Attach the soap 
to a yardstick or meter rule with rubber bands. Then set the soap over the 
tank so that the pins just touch the water when the yardstick or rule vi- 
brates up and down. 





Materials needed 


bandage 
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pins 





WORLD BOOK illustration by George Hamblin, Steven Edsey and Sons 


Wave patterns in a ripple tank 





Reflected waves form curved arches Curved diffracted waves in the top half interfering waves cancel each other 
near the barrier that reflected them. The of the picture resulted when parts of par- along the faint gray lines coming from 
| original waves form nearly complete cir- allel waves passed through the small slit the center. They strengthen themselves 
_ cles near the top of the picture. in the barrier. where the bright dashed lines occur. 
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ergy moves from that person’s hand and travels through 
the rope. The person at the other end will feel the in- 
coming energy move his or her hand. As the energy 
passes through the rope, the rope moves up and down, 
but does not move forward. 

Scientists call the material in which waves travel the 
wave medium. Water is the medium for water waves, 
and the rope is the medium for rope waves. Waves 
cause little overall displacement of their medium unless 
the disturbances become unusually large. For example, 
water waves travel horizontally across the surface of the 
water, but usually almost all the motion of the water it- 
self is vertical. 

Light waves and other kinds of electromagnetic waves 
are disturbances in a nonmaterial medium — fields of 
electric and magnetic force. In physics, a field is a re- 
gion of space in which a particular kind of force can be 
felt. For example, a magnetic field is a region in which 
the force of magnetism can be felt. A magnet produces 
such a field in the space around itself. 

Radio waves are another kind of electromagnetic 
wave. These waves can be controlled to carry informa- 
tion. Radio and television broadcasts and cellular tele- 
phone messages travel through the air on radio waves. 

Waves may be one-, two-, or three-dimensional. Rope 
waves travel along the length of the rope and are one- 
dimensional. Water waves generated by a falling stone 
form circles that spread out over the surface of the 
pond. These waves are two-dimensional. Sound origi- 
nates at a point and travels equally strongly in all direc- 
tions. Sound waves are spherical and three-dimensional. 


Types of waves 


There are two main types of waves, longitudinal and 
transverse, depending on the motion of the medium. In 
transverse waves, the medium moves perpendicular to 
the direction in which the wave travels. For example, a 
rope wave is a transverse wave because the rope moves 
up and down while the wave moves from one end of 
the rope to the other. Light waves and other electromag- 
netic waves are also transverse waves. 

Waves that travel in the same direction that the medi- 
um moves are /ongitudinal waves. Longitudinal waves 
require a medium that can be compressed. You can 
generate a longitudinal wave in a stretched spring by 
squeezing and then releasing a few coils at one end of 
the spring. Sound waves and some seismic (earthquake- 
generated) waves are longitudinal waves. 


Measuring waves 


Waves are usually measured by their amplitude, 
height, frequency, and wavelength. We can determine 
the size of a wave by measuring the maximum distance 
that the wave medium moves from its usual position. For 
example, as rope waves travel through a rope, the rope 
forms a wavy line. The highest point on the line is called 
the wave crest, and the lowest point is the wave trough. 
The vertical distance from the crest to the level of the 
rope at rest is the wave amplitude. 

The distance from the usual position of the rope to 
the bottom of the trough may differ from the amplitude. 
When water waves move toward shore, for example, 
their crests become higher and sharper, while their 
troughs become shallower and wider. In this situation, 


the size of a wave is measured by wave height, the verti- 
cal distance from the crest to the trough. 

The number of waves that pass a given point in a giv- 
en time is called the frequency of the series of waves. By 
moving the free end of the rope up and down faster, for 
example, we increase the frequency of the waves be- 
cause more waves pass any point in a given time. 

As the frequency is increased, the distance between 
the two adjacent wave crests or troughs is shortened. 
This distance is called wavelength. The shorter the 
wavelength, the higher the frequency. 


How waves move 


The simplest waves rise and fall with a fixed frequen- 
cy and wavelength. Such waves are called simple har- 
monic waves. But most wave motions are combinations 
of several waves with different frequencies and wave- 
lengths. 

Combined waves are either nondispersive or disper- 
sive. In a nondispersive wave, all the individual waves 
travel at the same speed, regardless of their frequency. 
Water waves in shallow water are nondispersive. Their 
speed depends only on the square root of the depth of 
the water. The higher this number is, the more rapid are 
the waves. In a dispersive wave, the individual waves 
travel at speeds that depend on their frequencies. The 
longer wavelengths tend to race ahead of the shorter 
ones, making the combined wave spread out. This 
spreading occurs in much the same way that a tight 
pack of racehorses spreads out as the faster horses pull 
out in front of the slower ones. Water waves in deep wa- 
ter are dispersive. 

Other factors tend to compress waves. When ocean 
waves approach the shore, for example, the shallow bot- 
tom may slow down the waves and cause them to pile 
up, much as a loose pack of racehorses bunches up 
when the front-runners suddenly encounter rough ter- 
rain. 

Under the right conditions, the effects of dispersion 
and compression balance out, producing an unusual 
wave called a so/itary wave or soliton. A soliton has a 
single humplike crest but no trough. Solitons do not 
readily disperse, but instead keep their size and shape 
much longer than ordinary waves do. Solitons often 
form in shallow water channels. 

Most waves, such as water waves, travel from one 
place to another. These waves are called progressive 
waves. Under certain conditions, however, waves can be 
trapped in a medium. For example, if a rope is held at 
both ends and plucked, the energy in the waves cannot 
leave the rope at either end. This trapping of waves re- 
sults in patterns of vibration called standing waves. 
Standing waves vibrate at a certain frequency but do not 
move along the medium. The vibrations of guitar strings 
and violin strings are standing waves. Standing waves 
can also occur on a Surface, such as a drumhead, or in 
an enclosed space, such as a pipe of a pipe organ. 


Changes in wave motion 


Wave motion changes when waves move from one 
medium to another and when one wave meets another. 

Refraction and reflection. Refraction is a change in 
wave direction when waves pass from one medium into 
another. When waves leave one medium and enter an- 














_ other, some of the energy in the waves is reflected and 

| some is transmitted to the new medium. The amount of 

/ energy reflected and transmitted depends on the angle 

_ of incidence—that is, the angle at which the incoming 

| wave strikes the medium. It also depends on the density 

and other properties of the two mediums. The direction 

| taken by the transmitted wave, called the refracted wave, 

_ also depends on the angle of incidence and the charac- 

| teristics of the two mediums. 

_ Diffraction is the spreading out of waves as they pass 

through an opening or by the edge of an obstacle. An 

expanding ring of water waves moves away from a 

| stone dropped into a pond. As the ring becomes larger, 

) any short part of the wave front(the outside edge of the 

ring) becomes a nearly straight line. But if the wave front 

| passes through a small slit in a barrier, the wave coming 

out the other side will spread out from the slit in a curve. 
Diffraction occurs because each point on the surface 

_ of a wave is the source of small, curved waves called 

wavelets that move outward in all directions. The 

wavelets along the front combine to make the straight- 

line wave front. But the slit allows only a few wavelets 

through. The wavelets on either side of the slit are 

_ blocked, so the wave front is no longer straight. 
Interference. Where the crests of two waves with the 

same frequency pass the same point at the same time, 

the waves are said to be in phase with each other—that 

is, their crests and troughs coincide. The two waves 

combine to produce a single wave with a larger ampli- 

tude. The amplitude of the combined wave equals the 

sum of the amplitudes of the two original waves. Scien- 

tists say that constructive interference takes place. 

| Ifthe crest of one wave passes a point at the same 

_ time as the trough of the other, however, the waves 

| combine to produce a wave with a smaller amplitude. 

| The amplitude of the combined wave equals the differ- 

| ence between the amplitudes of the original waves. De- 

| structive interference occurs. Philip L-F. Liu 


Related articles in World Book include: 
Diffraction 
Earthquake (How an earthquake spreads) 
Electromagnetic waves 
Hertz 
Interference 
Light (The nature of light) 
_ Microwave 
Ocean (Waves) 
Polarized light 
Radar (How radar works) 
Radio (How radio programs are broadcast) 
Reflection 
Refraction 


| Shock wave 


Short waves 
_ Sound (The nature of sound) 
— Tsunami 


WAVES. See Navy, United States (Women in the Navy). 
Wax is a fatty substance that is widely used as a protec- 
tive coating for various surfaces. It resists air, water, and 
chemical change. Most wax is solid at room tempera- 
ture. It softens when heated. The word wax comes from 
the Anglo-Saxon word weax, meaning beeswax. 

Manufacturers produce three chief kinds of wax: (1) 
mineral, (2) animal, and (3) vegetable. Most manufactur- 
ers blend two or more types of wax to give their prod- 
uct the desired qualities. 
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Mineral wax. Most wax comes from petroleum. Man- 
ufacturers chill and filter oil and then use various chemi- 
cal processes to separate the wax from it. There are 
three major kinds of petroleum wax: (1) paraffin wax, (2) 
microcrystalline wax, and (3) petrolatum. These waxes 
differ in color, hardness, and melting point. 

Petroleum wax resists moisture and chemicals and 
has no odor or taste. It serves as a waterproof coating 
for such paper products as milk cartons and waxed pa- 
per. Petroleum wax also is used in making polishes for 
automobiles, floors, and furniture. It does not conduct 
electric current, and so it can serve as an electric insula- 
tor. Manufacturers use petroleum wax molds in casting 
jewelry and machinery parts. 

Most candles are made from paraffin wax. Microcrys- 
talline wax is used mostly in making paper for packag- 
ing. Petrolatum, also called petroleum jelly, is used in 
making cosmetics and medicines. 

Other mineral waxes include montan wax, obtained 
from coal; ozokerite, made from shale; and peat wax, 
made from peat. Synthetic (artificially made) wax comes 
from glycol, a chemical obtained from petroleum. These 
waxes are usually blended with petroleum wax. 

Animal wax is used alone or is blended with petrole- 
um wax in making candles, polishes, and other prod- 
ucts. Bees produce beeswax in building honeycombs. 
Wool wax comes from a greasy coating on unprocessed 
wool. Lanolin, a form of wool wax, is used in making 
cosmetics. 

Vegetable wax. Many plants have a natural wax coat- 
ing that protects them from heat and moisture. Carnauba 
wax, the hardest and most widely used vegetable wax, 
coats the leaves of the carnauba palm tree. It remains 
solid in hot weather and is an important ingredient in 
automobile wax and other polishes. Other vegetable 
waxes include bayberry wax, candelilla wax, Japan wax, 
and sugar cane wax. Richard F. Blewitt 

Related articles in World Book include: 


Beeswax Paraffin 
Candle Petrolatum 
Carnauba wax Spermaceti 


Painting (Encaustic painting) 


Wax myrtle is a large, fragrant evergreen shrub or 
small tree found along the eastern coast of the United 
States. It grows from southern New Jersey to southern 
Florida and as far west as Texas. It also is found in the 
West Indies. The wax myrtle grows up to 35 feet (11 me- 
ters) tall and has small, greenish flowers. The 2- to 4-inch 
(5- to 10-centimeter) leaves are covered with tiny amber 
to brown dots. The wax myrtle is grown as an ornamen- 
tal shrub and does best in damp soil. Walter S. Judd 


Scientific classification. The wax myrtle belongs to the bay- 
berry or wax myrtle family, Myricaceae. Its scientific name is 
Myrica cerifera. 


Waxwing is a silky-feathered, grayish-brown bird that 
is larger than a sparrow, with a conspicuous crest or 
topknot. The waxwing has a band of yellow across the 
end of its tail. It has red, waxlike drops on its wing feath- 
ers. 

The cedar waxwing is the best known of these birds. it 
lives in most parts of North America, as far north as cen- 
tral Canada and Labrador. These birds eat berries and 
fruits, and insects. They build bulky nests, usually in a 
fruit or shade tree. Many cedar waxwings are found on 
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Cedar waxwings live in most parts of North America. They 
build bulky nests and eat berries, fruits, and insects. 


the islands of Lake Superior and around the lakes of On- 
tario and northern Minnesota in the summer. The birds 
cannot sing, but produce a soft, high-pitched whistle. 
The female lays three to five eggs, which are a pale blu- 
ish or purplish gray, speckled with black, brown, or pur- 
ple. See Bird (picture: Birds of forests and woodlands). 

The Bohemian waxwing is a slightly larger bird. It has 
yellow marks on its wings and reddish-brown undertail 
feathers. This bird lives in the northern latitudes of the 
world. In winter, the Bohemian waxwing appears in the 
northwestern and central northern United States and 
northern Europe. The Siberian waxwing lives in south- 
eastern Siberia and Japan. Fred J. Alsop Ill 


Scientific classification. Waxwings belong to the waxwing 
family, Bombycillidae. The cedar waxwing is Bombycilla cedro- 
rum; the Bohemian, B&. garru/us, and the Siberian, B. japonica. 


See also Bird (How birds feed; picture: A Bohemian 
waxwing). 

Wayne, Anthony (1745-1796), was an American officer 
in the Revolutionary War (1775-1783). He became known 
as “Mad Anthony” Wayne because of his reckless 
courage. He was the hero of the recapture of Stony 
Point, New York, a British post on the Hudson River, in 
1779. Wayne commanded the attack, which was consid- 
ered one of the most daring of the war. 

Wayne was born in 
Chester County, Pennsyl- 
vania. He studied at a Phil- 
adelphia academy, learn- 
ing enough mathematics 
to become a surveyor. A 
Philadelphia land compa- 
ny sent him to Nova Scotia 
in 1765 to oversee the sur- 
veying and settlement of 
land. He returned to Penn- 
sylvania and served in the 
colonial assembly. When 
the war began in 1775, he 
raised a regiment for the 
Canadian campaign, and 


Pastel on paper labout 1796) by 
James Sharples, Sr.; Independ- 
ence National Historical Park Col- 
lection, Philadelphia 


“Mad Anthony” Wayne 








later commanded the garrison at Ticonderoga. 

In 1777, Wayne became a brigadier general and 
joined George Washington’s army to take charge of the 
Pennsylvania line. He led a division at Brandywine, com- 
manded the right wing at Germantown, and spent the 
winter with Washington at Valley Forge. Wayne led the 
advance attack at Monmouth the next year. In 1781, 
Wayne served with the Marquis de Lafayette against 
General Cornwallis, and took part in the siege of York- 
town. He later served in Georgia and South Carolina. 

In 1783, Wayne became a brevet major general and 
then retired from the army. He represented Georgia in 
Congress in 1791, but the seat was declared vacant be- 
cause of election irregularities. He returned to the army 
in 1791 as a major general and commander in chief. 
Wayne fought against a confederacy of Indian tribes in 
Ohio in 1794, defeating them at the Battle of Fallen Tim- 
bers. He made a treaty with the Indians in 1795 that se- 
cured a great tract of land for the United States. Wayne 
died at Presque Isle (now Erie, Pennsylvania) the follow- 
ing year. Paul David Nelson 

See also Indian wars (picture: “Mad Anthony’). 
Wayne, John (1907-1979), an American motion-picture 
actor, became famous for his he-man roles. He starred 
in such Western films as Red River(1948) and in other 
action movies, including Sands of lwo Jima (1949) and 
The Quiet Man (1952). He won an Academy Award for 
True Grit (1969). Wayne made over 150 movies. 

Wayne was born Marion Robert Morrison in Winter- 
set, lowa. He later used the 
middle name Mitchell, and 
at times may have used 
Michael. While attending 
the University of Southern 
California, he worked as a 
prop boy, and occasional- 
ly as an extra or stuntman. 
He played his first role in 
Hangman’s House (1928). 
Wayne's first leading role 
was in The Big Trail (1930), 
a box office failure. He 
then worked mostly in 
low-budget Westerns until 
the late 1930's. 

He became a star after director John Ford cast him in 
the classic Western movie Stagecoach (1939). Wayne's 
other notable films include 7he Long Voyage Home 
(1940), The Spoilers (1942), She Wore a Yellow Ribbon 
(1949), The Searchers (1956), Rio Bravo (1959), The Co- 
mancheros (1961), and The Green Berets (1968). 

Rachel Gallagher 
WCTU. See Woman's Christian Temperance Union. 
Weaktfish is a popular saltwater food and sport fish of 
the drum family. Dutch colonists of Manhattan Island 
named the weakfish, probably in reference to its soft 
flesh. The weakfish has a dark yellowish-green or bluish 
body with dark spots. It measures from 1 to 3 feet (30 to 
90 centimeters) long or more. The weakfish is also called 
squeteague (pronounced skwee TEEG) or gray sea trout. 

The weakfish lives along the Atlantic Coast of North 
America from Nova Scotia to Florida. It is usually found 
in shallow waters along open, sandy shores and in bays 
and estuaries. Weakfish often travel in large schools 
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near the water's surface. Their food consists mainly of 
smaller fish, but includes crabs, shrimps, squids, and 

worms. Seatrouts are closely related to the weakfish and 

_are often referred to as weakfish. 

Scientific classification. The weakfish belongs to the drum 


Tomio lwamoto 


| Weapon. Weapons have played an important part in 


the history of humanity. They have helped people con- 


quer vast areas of wilderness and defend their homes 
_and families from enemies. Nations use weapons to 
Carry on wars. They continue to develop new weapons 


that kill more and more people. Many people believe 











nuclear weapons are the greatest threat to humanity be- 
cause of their destructive power. Frances M. Lussier 


Related articles in Wor/d Book. See Firearm and its list of 
Related articles. See also the following: 


Explosives 

Bomb Detonator Gunpowder RDX 
Bullet Fragmentation Nitroglycerin Shrapnel 
Cartridge Fuse Nuclear TNT 
Cordite Grenade weapon Torpedo 

Depth charge Guncotton PETN 

| Other weapons 

Ax Catapult Guided missile Sling 

_ Bayonet Crossbow Knife Spear 
Blowgun Dagger Mace Sword 
Boomerang Flail Rocket Tomahawk 
Bowie knife Flame thrower 

Other related articles 

_ Ammunition Greek fire 
Archery Magazine 

_ Arms control Mine warfare 

_ Arrowhead Ordnance 
Ballistics Powder horn 
Chemical-biological- Shot tower 


radiological warfare 


Weasel is a small furry animal that has a long, slender 
body and short legs. Weasels have alert black or dark 


_ brown eyes and small, rounded ears. They are found on 
_ every continent except Africa, Australia, and Antarctica. 


The /ong-tailed wease/ grows from 12 to 18 inches (30 to 
46 centimeters) long, and weighs up to 9 ounces (255 
grams). The females are smaller and weigh 3 to 4 ounces 
(85 to 115 grams). The ermine is a type of small weasel. 
Male ermines grow from 9 to 13 inches (22 to 34 centi- 
meters) long. The /east weasel! is the smallest flesh- 
eating animal in the world. It grows up to 10 inches (25 
centimeters) long and weighs approximately 2 ounces 
(55 grams). 

Most weasels have brownish, reddish-brown, or yel- 
lowish-brown fur on the back and sides, and white, yel- 
lowish, or tan fur on the underparts. In winter, the fur of 
weasels that live in cold climates changes to white, ex- 


_ cept for a black-tipped tail. The white fur provides cam- 


ouflage in the snow. The black-tipped tail may catch the 
eye of an attacking predator, such as a hawk or owl, and 


_ cause the attacker to miss the weasel. Weasels found in 


Florida and the Southwestern United States sometimes 
have distinctive whitish or buff markings on the face. 
Weasels have keen smell and vision. They are amaz- 
ingly strong for their size and prey on mice and squir- 
rels. They usually bite their victims on the neck or at the 
base of the skull. Weasels also eat earthworms, insects, 


family, Sciaenidae. The scientific name for the weakfish is Cynos- 
| cion regalis. 
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A weasel is a small furry animal with a slender body and short 
legs. The /ong-tailed weasel is a common species in North 
America. During the winter, the long-tailed weasel has a coat of 
white fur, above. During the rest of the year, the animal's coat is 
brown, with light-colored fur on its underside, be/ow. 





frogs, lizards, rabbits, shrews, snakes, and birds. The 
weasels slender body enables it to easily invade mouse 
burrows, rock crevices, and squirrel burrows. Weasels 
often raid chicken yards and kill more chickens than 
they need for food. As a result, many farmers dislike 
weasels even though they destroy farmyard pests. The 
weasel's chief enemies are great horned owls and peo- 
ple. Weasels, like skunks, discharge a foul-smelling liq- 
uid called musk when they are threatened or attacked. 

Weasels live in a variety of environments. They make 
dens in rock piles, under tree stumps, and in abandoned 
rodent burrows. They sometimes catch food in their 
dens and make nests using the fur and feathers of their 
victims. Weasels are most active at night. Most females 
have four to eight young born at a time. 

Scientific classification. Weasels belong to the weasel fam- 


ily, Mustelidae. The scientific name for the long-tailed weasel is 
Mustela frenata. The ermine is M. erminea, and the least weasel 


is M. nivalis. Charles A. Long 

Related articles in Wor/d Book include: 
Badger Mink Sable 
Ermine Otter Skunk 
Ferret Polecat Tayra 
Grison Ratel Wolverine 
Marten 
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Weather 


Weather is the state of the atmosphere at some place 
and time. We describe the weather in many ways. For ex- 
ample, we may refer to the temperature of the air, 
whether the sky is clear or cloudy, how hard the wind is 
blowing, or whether it is raining or snowing. At any giv- 
en time, the weather is fair in some places, while it rains 
or snows in others. In some places it is warm, and in oth- 
ers it is cold. 

Earth is not the only planet with a variety of weather 
conditions. Every planet in the solar system except Mer- 
cury and perhaps Pluto has enough of an atmosphere to 
support weather systems. In addition, Titan, a moon of 
the planet Saturn, has such an atmosphere. Pluto is so far 
away that little is known about its atmosphere. The re- 
mainder of this article discusses the weather on Earth. 


Joseph M. Moran, the contributor of this article, is Professor 
of Earth Sciences at the University of Wisconsin at Green Bay. 
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Weather affects people's lives every day. Weather reports and 
forecasts help people decide what to wear, plan trips and other 
outdoor activities, and even avoid dangers, such as lightning 
storms, above. A television weather reporter explains current 
conditions in Texas and Oklahoma to a nationwide audience, /eft 


The weather affects our lives every day. For example, it! 
can have an impact on what type of clothing we wear 
and how we spend our free time. Weather also affects 
agriculture, transportation, and industry. Freezing tem- 
peratures can damage citrus crops in Florida or Spain, 
causing a rise in the price of oranges at the grocery 
store. Winter snows often create hazardous driving con- 
ditions. Thick fog may slow traffic on the roads and 
cause delays at airports. Our use of air conditioning dur- 
ing heat waves and heating during cold weather means 
that utility companies must supply more power at those 
times. Severe weather, such as tornadoes, hurricanes, 
and blizzards, can damage property and take lives. 

Because of weather's importance, meteorologists (sci- 
entists who study the atmosphere and the weather) have 
developed ways to forecast weather conditions. Fore- 
casts for the next 12 to 24 hours are correct more than 80 
percent of the time. Long-range forecasts for the next 
week or month are less accurate. These forecasts indi- 
cate general trends, such as whether or not tempera- 
tures are expected to be warmer or colder than normal. 

Closely related to weather is climate. Climate is the 





weather of a place averaged over a length of time. Scien- 
tists determine a region's climate by examining its vege- 
tation, average monthly and annual temperature, and av- 
erage monthly and annual precipitation. The earth’s 
surface is a patchwork of climate zones. For example, in 
various parts of the earth, we find deserts; tropical rain 
forests; prairies; forests of cone-bearing trees; frozen, 
treeless plains; and coverings of glacial ice. Unlike 
changes in the weather, which can occur in minutes, cli- 
mate changes generally take many years. See Climate. 










What causes weather 
_ Weather takes place in the atmosphere, the layer of 
air that surrounds the earth. Air is a mixture of gases and 
tiny suspended particles. 

The most plentiful gas is nitrogen, which accounts for 
about 78 percent of the air we breathe. The second most 
plentiful gas is oxygen, at 21 percent. The remaining 1 
percent consists of a variety of gases. In spite of their 
low concentrations, some of these gases play vital roles. 
For example, the atmosphere contains little water va- 
_por—an invisible gas produced when water evaporates. 
Yet, without water vapor there would be no clouds, no 
_rain, no snow, and no plants or animals. 

Most of the tiny particles floating in the atmosphere 
are too small to be visible. They are solid or liquid and 











come from a number of sources, such as the wind ero- 
_sion of soil, volcanic eruptions, and the release of pollu- 
) tants by smokestacks and automobile tailpipes. 
i Most weather occurs in the lowest portion of the at- 
mosphere, called the troposphere. The troposphere ex- 
| tends from the earth’s surface up to an altitude of about 
6 to 10 miles (10 to 16 kilometers). Three key factors that 
_ determine the weather in the troposphere are air tem- 
| perature, air pressure, and humidity. 
Air temperature is a measure of the energy of mo- 
tion of the airs gas molecules. The factors most respon- 
_ sible for the heating and cooling of the atmosphere are 
radiation arriving from the sun and radiation flowing 
from the earth. 





Weather terms 


Air mass is a large volume of air that is relatively uniform in 
temperature and humidity. 





| Front is a narrow zone of transition between air masses that dif- 
fer in temperature or humidity. Most changes in the weather oc- 
cur along fronts. 


——— 


High-pressure area is an area in which the weight of the at- 
mosphere on the earth is relatively high. High-pressure areas 
usually have clear skies. 


Humidity is a measure of the amount of water vapor in the air. 


Low-pressure area is an area in which the weight of the atmos- 
phere on the earth is relatively low. Low-pressure areas usually 
have cloudy skies. 


Precipitation is moisture that falls from clouds in the form of 
rain, snow, sleet, or hail. 


Temperature is a measure of the heat energy of the oxygen 
__and other gases in the air. 


Wind is the movement of air. Air tends to move from a high- 
pressure area to a low-pressure area. Winds are named for the 
direction from which they blow. For example, a north wind 
blows from the north. 
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The sun continually sends energy into space as elec- 
tromagnetic radiation. One kind of solar radiation is visi- 
ble light. The other forms of solar electromagnetic radia- 
tion are invisible to human beings. They include infrared 
(heat) rays and ultraviolet rays. About 30 percent of the 
solar electromagnetic radiation that reaches the atmos- 
phere is reflected back into space, mostly by clouds. The 
atmosphere and the earth’s surface absorb the remain- 
ing 70 percent, becoming warmer. 

The warmed earth cools by radiating infrared rays. 
Some of this radiation travels directly into space. The at- 
mosphere absorbs almost all the remainder as it streams 
off the surface of the planet. This absorption of radiation, 
known as the greenhouse effect, makes the air near the 
earth's surface about 59 Fahrenheit degrees (33 Celsius 
degrees) warmer than it would be otherwise. 

The atmosphere also sheds heat energy by radiating 
infrared rays. Some of this infrared radiation flows down 
to the surface, while the remainder travels out into 
space. 

Air temperature generally varies from day to night and 
from season to season because of changes in the 
amount of radiation heating the earth's atmosphere. For 
example, days usually are warmer than nights because 
the earth receives the heating rays of the sun only dur- 
ing the day. At night, infrared radiation from the planet 
streams off into space, and the air temperature drops. 

Air temperature also changes with the seasons. Except 
near the equator, where temperatures remain fairly con- 
stant the year around, summers are warmer than win- 
ters. In the summer, the sun is higher in the sky, and 
days are longer. When the sun is higher above the hori- 
zon, the intensity of the sunlight striking the earth's sur- 
face increases. More hours of sunlight in summer also 
mean more solar heating. 

Altitude also affects air temperature. Within the tro- 
posphere, the air temperature generally drops 3.5 
Fahrenheit degrees per 1,000 feet of elevation (6.5 Cel- 
sius degrees per 1,000 meters of elevation). Thus, it is 
usually colder on top of a mountain than in the sur- 
rounding lowlands. 

Air pressure is the weight per unit of area of a col- 
umn of air that reaches to the top of the atmosphere. Air 
pressure always decreases with increasing altitude be- 
cause as you move higher there is less and less air 
above you. Air pressure is, on average, highest at sea 
level and drops to about half its sea-level value at an av- 
erage altitude of about 18,000 feet (5,500 meters). 

Air pressure also changes from place to place across 
the earth’s surface. Part of this change is due to differ- 
ences in land elevation. Most of the remainder is caused 
by changes in air temperature. Cold air is relatively 
dense—that is, it has more air molecules per unit vol- 
ume—and so it exerts relatively high pressure. Warm air 
is less dense and exerts relatively low pressure. 

Regions where air pressure is relatively high usually 
experience fair weather, while regions where air pres- 
sure is relatively low experience cloudy, stormy weather. 
Generally, the weather stays fair or improves if air pres- 
sure rises. lf the air pressure falls steadily, however, the 
weather may turn cloudy and rainy or snowy. 

Air moves from areas where the air pressure is rela- 
tively high toward areas where the air pressure is rela- 
tively low. This movement of air is what we call wind. 
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Weather extremes around the world 





Highest temperature recorded was 136 °F (58 °C) at Al Azi- 
ziyah, Libya, on Sept. 13, 1922. The highest temperature record- 
ed in North America was 134 °F (57 °C) in Death Valley, Califor- 
nia, on July 10, 1913. 

Lowest temperature observed on the earth's surface was 

— 128.6 °F (-89.2 °C) at Vostok Station in Antarctica, on July 21, 
1983. The record low in the United States was — 80 °F (—62 °C) at 
Prospect Creek, Alaska, on Jan. 23, 1971. 

Highest air pressure at sea level was recorded at Agata, in 
Siberia in the Soviet Union (now Russia), on Dec. 31, 1968. The 
barometric pressure reached 32.01 inches (81.31 centimeters or 
108.4 kilopascals). 

Lowest air pressure at sea level was estimated at 25.69 inches 
(65.25 centimeters or 87.00 kilopascals), during a typhoon in the 
Philippine Sea on Oct. 12, 1979. 

Strongest winds measured on the earth's surface were record- 
ed at Mount Washington, New Hampshire, on April 12, 1934. 
For five minutes, the wind blew at 188 miles (303 kilometers) per 
hour. One gust reached 231 miles (372 kilometers) per hour. 


Source: Weather and Climate Extremes, U.S. Army Topographic Engineering Center. 


Humidity is a measure of the amount of water vapor 
in the air. There is an upper limit to this amount. Air that 
contains its maximum amount of water vapor is de- 
scribed as saturated. The amount of water vapor the air 
can hold increases as the air temperature rises and de- 
creases as the temperature falls. Thus, saturated warm 
air has more water vapor than saturated cold air. 

Weather reports commonly describe the amount of 
water vapor in the air in terms of the relative humidity. 
Relative humidity compares the amount of water vapor 
in the air with the amount of water vapor at saturation. It 
is expressed as a percentage. If the relative humidity is 
50 percent, the amount of water vapor in the air is half of 
what it would be if the air were saturated. Lowering the 
air temperature increases the relative humidity. 

If the relative humidity is 100 percent, the air is satu- 
rated. When air becomes saturated, water vapor begins 
to condense into droplets of water. Condensation is the 
opposite of evaporation. It is a change from a gas toa 
liquid. If the air is cold enough, at saturation the water 
vapor develops into tiny ice crystals. 

If condensation occurs ona cold surface such as the 
surface of an automobile window at night, dew or frost 
forms. Dew and frost do not fall from the sky like rain or 
snow. Rather, they form when air in contact with a rela- 
tively cold surface is chilled to saturation. The same 
process occurs when small drops of water appear on 
the outside of a cold soft-drink can on a hot summer 
day. The temperature to which air must be cooled to 
reach saturation and produce dew is known as the dew 
point 

When saturation occurs within the atmosphere, water 
vapor condenses into droplets (or develops into tiny ice 
crystals) that form clouds. A cloud that is in contact with 
the earth’s surface is known as fog. Most clouds occur 
within the troposphere. Because air temperature drops 
with increasing altitude within the troposphere, high 
clouds are extremely cold and consist mostly of ice crys- 
tals. The crystals give these clouds a fuzzy appearance. 
Low clouds are warmer and generally are composed of 
droplets. These clouds appear to have sharper edges. 

Clouds usually form where air moves upward. As air 
ascends, it encounters lower and lower pressure. Air re- 
sponds to lower pressure by expanding. Whenever gas- 


Driest place on earth is Arica, Chile. In one 59-year period, the 
average annual rainfall was 35 inch (0.76 millimeter). No rain fell 
in Arica for a 14-year period. 

Heaviest rainfall recorded in 24 hours was 72.00 inches (182.88 
centimeters) on Jan. 7-8, 1966, at Foc-Foc, on the island of Re- 
union, a part of France, in the Indian Ocean. The most rain in 
one year was at Cherrapunji, India. From August 1860 to July 
1861, 1,401.78 inches (2,646.12 centimeters) fell. The wettest place’ 
is Mount Waialeale, on the island of Kauai in Hawaii, with an av- 
erage annual rainfall of 460 inches (1,168 centimeters). 

Heaviest snowfall recorded in North America in 24 hours—76 
inches (193 centimeters)—fell at Silver Lake, Colorado, on April 
14-15, 1921. The most snow recorded in North America in one 
winter—1,122 inches (2,850 centimeters)—fell at Rainier Paradise 
Ranger Station in Washington in 1971-1972. 

Largest hailstone in the United States fell in Coffeyville, Kansas, 
on Sept. 3, 1970. The hailstone measured 17 3 inches (44.5 centi- 
meters) in circumference, and it weighed 1 4 pounds (0.76 kilo- 
gram). 





es expand, they cool. As air cools, its relative humidity 
increases until it reaches saturation and clouds form. 

Where air moves downward, clouds usually do not 
develop. Descending air is compressed, it warms up, 
and its relative humidity decreases. Saturation is not 
possible, and so clouds do not form. 


Weather systems 


Meteorologists classify weather systems according to 
their size and how long they last. The two largest and 
longest-lasting types of systems are planetary-scale sys- 
tems and synoptic-scale systems. Planetary-scale systems ‘ 
are the belts of winds that circle the globe and may 
blow in the same direction for weeks at a time. Synoptic- 
scale systems cover a portion of a continent or ocean 
and last up to a week or so. The term synoptic comes 
from a Greek word meaning a general view. 

Two briefer and smaller types of systems are meso- 
scale systems and microscale systems. Mesoscale sys- 
tems may last an hour or less and are so small they may 
affect the weather of only part of a city. Examples in- 
clude thunderstorms and sea breezes. Microscale sys- 
tems, such as tornadoes, usually last only several min- 
utes and affect an area not much larger than a few 
football fields. 

Planetary-scale systems. Suppose that the earth did 
not rotate and that the noon sun was always directly 
above the equator. Air temperatures would be highest 
at the equator and decrease toward the poles. Cold air iss 
denser than warm air. Thus, air pressure would be high- 
er at the poles and lower at the equator. Because air 
moves from areas of high pressure to areas of low pres- 
sure, cold air would sweep toward the equator, where it’ 
would push the warm air upward. In the upper atmos- 
phere, the warm air would move toward the poles, cool, 
and sink over the poles. Thus, the planetary-scale circu- 
lation of wind would consist of two huge cells, one in 
each hemisphere. 

The real earth rotates. Rotation of the earth on its axis 
causes winds that blow long distances—thousands of 
miles or kilometers—to shift direction gradually. This 
shift is known as the Coriolis effect, which causes winds 
in the Northern Hemisphere to shift to the right and 
winds in the Southern Hemisphere to shift to the left. In 
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Cirrus clouds occur at 
heights that can exceed 35,000 
feet (10,700 meters). The air is 
so cold at these altitudes that 
the clouds consist entirely of 
ice crystals. 
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the Northern Hemisphere, for example, winds blowing 
southward shift to the west. Winds blowing northward 
shift to the east. 

Rotation of the planet also causes winds near the 
earth's surface to split into three belts in each hemi- 


_sphere. These three belts are (1) the trade winds, which 
_blow near the equator, between 30° north latitude and 


30° south latitude; (2) the westerlies (winds from the 


_west), which blow in the middle latitudes between 30° 
_and 60° north and south of the equator; and (3) the polar 


winds, which blow in the Arctic and Antarctic, from 60° 


latitude toward the poles. 


Trade winds north of the equator blow from the 


northeast. South of the equator, they blow from the 

_ southeast. The trade winds of the two hemispheres meet 
near the equator, causing air to rise. Rising air cools, and 
_its relative humidity therefore increases. Thus, a band of 
cloudy, rainy weather circles the globe near the equator. 


Westerlies blow from the southwest in the Northern 


_Hemisphere and from the northwest in the Southern 


Hemisphere. Westerlies and trade winds blow away 
from the 30° latitude belt. Over broad regions centered 
at 30° latitude, surface winds are light or calm, and air 
slowly descends. Air warms as it descends, and its rela- 
tive humidity decreases, making clouds and precipita- 
tion unlikely. As a result, fair, dry weather characterizes 
much of the 30° latitude belt. 

Polar winds are easterlies (winds from the east). They 


_ blow from the northeast in the Arctic and from the 


southeast in the Antarctic. In the Northern Hemisphere, 
the boundary between the cold polar easterlies and the 
mild westerlies is known as the polar front. A frontis a 


_ Narrow zone of transition, usually between a mass of 


cold air and a mass of warm air. Storms develop and 


_move along the polar front, bringing cloudiness, rain, or 


snow. 

Important seasonal changes take place in the earth's 
wind patterns. Wind belts shift toward the poles in 
spring and toward the equator in fall. For example, dur- 
ing the fall, the polar front in the Northern Hemisphere 
often moves from Canada down to the continental Unit- 
ed States. 

Planetary-scale winds control the direction of move- 
ment of smaller-scale weather systems. For example, in 
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the tropics, trade winds generally steer hurricanes and 
other weather systems from east to west. In middle lati- 
tudes, westerlies move weather systems from west to 
east. The westerlies are particularly vigorous near the 
top of the troposphere and just over the polar front. This 
corridor of exceptionally strong winds is known as a fet 
stream. The jet stream of the polar front supplies energy 
to developing storms and then moves them rapidly 
along the front. 

Synoptic-scale systems include air masses, fronts, 
lows, and highs. The movement of these systems causes 
the day-to-day changes in the weather of Europe, the 
continental United States, and other regions in the mid- 
dle latitudes. 

Air masses. An air mass is a huge volume of air cover- 
ing thousands of square miles or kilometers that is rela- 
tively uniform in temperature and humidity. The proper- 
ties of an air mass depend on where it forms. Air masses 
that develop at high latitudes are colder than air masses 
that form over low latitudes. Air masses that form over 
the ocean are relatively humid, and those that form over 
land are relatively dry. The four basic types of air masses 
are (1) cold and dry, (2) cold and humid, (3) warm and 
dry, and (4) warm and humid. 

Across North America, warm air masses move north 
and northeastward, and cold air masses move south and 
southeastward. Maritime polar air, which is cool and hu- 
mid, forms over the North Pacific and North Atlantic. 
This air mass brings low clouds and precipitation to the 
Pacific Northwest, New England, and eastern Canada. 
Continental polar air, which is dry and cold in winter and 
dry and mild in summer, forms in north-central Canada. 
Arctic air, which is dry and much colder than continental 
polar air, forms over the snow-covered regions north of 
about 60° latitude in the Northern Hemisphere. The 
movement of Arctic air to the south causes the bone- 
numbing cold waves that sweep across the Great Plains 
and Northeast in winter. 

Most of the maritime tropical air that invades North 
America originates over the Gulf of Mexico and the trop- 
ical Atlantic. This warm, humid air mass brings oppres- 
sive summer heat waves to areas east of the Rocky 
Mountains. Continental tropical air forms over the 
deserts of Mexico and the southwest United Siates. 
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How air masses 
affect the weather 


In summer, this hot, dry air mass surges over Texas and 
other parts of the American Southwest. 

As an air mass travels from place to place, its tempera- 
ture and humidity can change. For example, air over the 
Pacific Ocean west of North America is mild and humid. 
If that air mass moves eastward, it is forced up the 
slopes of the coastal mountain ranges. Air temperature 
drops, the relative humidity increases to saturation, 
clouds form, and rain or snow develops. As the air trav- 
els down the opposite slopes of the mountain ranges, 
the air temperature rises, the relative humidity decreas- 
es, and clouds thin out or vanish. 

This process repeats with each mountain range the air 
mass encounters as it moves eastward. By the time it 
reaches the Western Plains, the air mass has become 
considerably drier and milder. This modified air mass, 
known as Pacific air, brings mild, dry weather to much 
of the central and eastern regions of the United States 
and Canada. 

Fronts torm where air masses meet. A front is a nar- 
row zone of transition between air masses that differ in 


North Atlantic Oce 


The weather in the Northern Hemisphere is greatly influenced by the movements of air masses. 
These enormous bodies of air form over areas in which the temperature is fairly constant. The air 
masses take on the temperature of these areas. As the masses move across great distances, they in- 
fluence the weather below. Arctic air can cause dangerously cold weather as it sweeps south. Conti- 
nental polar air is dry and cold in the winter and dry and mild in the summer. Maritime polar air 
masses, which are cool and humid, bring low clouds and precipitation to coastal areas. Warm and 
humid maritime tropical air can cause oppressive heat waves in the summer. 
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temperature or humidity. In most cases, the air masses 
differ in temperature, so that the fronts are either warm 
or cold. 

A warm frontis the leading edge of an advancing 
warm air mass. Warm air is less dense than cold air, so 
warm air advances by riding up and over the retreating 
cold air. As the warm air ascends, its temperature drops, 
relative humidity increases, and clouds and perhaps pre- 
cipitation form. In North America, clouds can extend 
hundreds of miles or kilometers to the north and north- 
west of a warm front. Rain or snow is usually light to 
moderate and may last 12 to 24 hours or longer. 

A cold front is the leading edge of an advancing cold 
air mass. Cold air is denser than warm air, so that cold 
air advances by moving under and pushing up the re- 
treating warm air. As warm air ascends, its temperature 
falls, relative humidity rises, and clouds and often pre- 
cipitation develop. Clouds associated with a cold front 
typically form a narrow band along the front. Rain or 
snow falls in brief showers. If the cold front is fast-mov- 
ing and well-defined by considerable temperature con- 


ee 


east across the front, thunderstorms are likely. Some of 
| these thunderstorms could become severe and produce 
! hail, torrential rains, or strong winds. Tornadoes also 
'may develop from severe thunderstorms. 
| A front that stalls is known as a stationary front. The 
| weather along a stationary front often consists of consid- 
erable cloudiness and light rain or snow. 

Cold fronts move faster than warm fronts, so a cold 
/ front may catch up to and merge with a warm front. The 
| warm air is lifted off the earth’s surface, and the merged 
: front is known as an occluded front. An occluded front 
| sometimes moves very slowly and causes several days 
| of considerable cloudiness and light precipitation. 

Lows are areas of relatively low air pressure. The 
winds in a low pressure system bring contrasting air 
masses together to form fronts. For this reason, lows are 
| sometimes described as the chief weather-makers of re- 
| gions in the middle latitudes. Scientists use the term cy- 
| clone to refer to a synoptic-scale low-pressure area. 
| They also use the term to mean a hurricane in some 
| parts of the world. 


| The formation of fronts 
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Viewed from above in the Northern Hemisphere, sur- 
face winds in a low-pressure area blow in a counter- 
clockwise and inward direction. Surface winds converg- 
ing in the low cause air to rise, cool, and reach satur- 
ation. Clouds and precipitation usually develop. Air 
ascends mostly along fronts that develop as winds in the 
low bring cold and warm air masses together. 

Lows generally travel from southwest to northeast 
across North America and may complete a journey from 
Colorado to New England in three or four days. As a 
rule, temperatures are lower to the left (north) of the 
path followed by the low-pressure area and higher to 
the right (south). In winter, the heaviest snows usually fall 
about 90 to 150 miles (150 to 250 kilometers) to the north 
and west of the moving low-pressure area. 

Highs, also known as anticyclones, are areas of rela- 
tively high air pressure. A high, which brings fair weath- 
er, often follows in the wake of a low. Viewed from 
above in the Northern Hemisphere, surface winds in a 
high blow in a clockwise and outward direction. As 
winds blow out and away from a high, air descends near 


A frontforms where air masses meet. An air mass is a huge volume of air that is relatively uniform in 
temperature and humidity. A front is a zone between masses that differ in temperature or humidity. 


In most cases, the temperatures differ, so the zones are either co/d fronts or warm fronts. 
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A cold front is the leading 
edge of a mass of cold air that 
advances into a region occu- 
pied by warm air. Cold air 
weighs more than warm air, 
so the cold air moves under 
the retreating warm air and 
pushes it upward. The rising 
warm air cools, so its relative 
humidity increases, often 
bringing precipitation. The di- 
agram at the left represents a 
region about 300 miles (500 
kilometers) long. 


A warm front is the leading 
edge of a mass of warm air 
that advances into a region oc- 
cupied by cold air. Warm air 
weighs less than cold air, so 
the warm air rides up and 
over the cold air. As the warm 
air rises, it cools, so its relative 
humidity increases, bringing 
clouds and precipitation. The 
diagram at the left represents 
a region about 900 miles 
(1,500 kilometers) long. 


WORLD BOOK illustrations by Paul Turnbaugh 
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A supercell thunderstorm is a violent storm dominated by a single gigantic ce//—a weather sys- 
tem made up of storm clouds and the winds associated with them. Rain and hail may fall for hours. 


the center of the system. Descending air warms, and the 
relative humidity decreases. 

Highs are either warm or cold. Warm highs form 
south of the polar front and are characterized by high 
temperatures and low relative humidities. Such highs 
are massive weather systems that extend from the earth’s 
surface to the top of the troposphere. In the summer, a 
warm high sometimes stalls over North America. If the 
high remains stationary for several weeks, it creates a 
drought. 

Cold highs form north of the polar front. They are 
shallow masses of cold, dry air that develop mostly in 
the winter over the snow-covered regions of northern 
Canada, Alaska, and Siberia. As cold highs move south- 
eastward over Canada and into the continental United 
States, they bring fair but cold weather. 

Mesoscale and microscale systems result from the 
development and movement of synoptic and planetary- 
scale systems. Mesoscale systems, which may last an 
hour or less and affect only part of a city, include thun- 
derstorms and sea breezes. A tornado is an example of a 
microscale system, the smallest and briefest of signifi- 
cant weather systems. 


Measuring the weather 


Because no single country can constantly measure 
and report on conditions in every part of the atmos- 
phere, the world’s nations must cooperate to monitor 
the weather effectively. To this end, they founded the In- 
ternational Meteorological Organization in 1873, renam- 
ing it the World Meteorological Organization (WMO) in 
1950. Members of the WMO participate in the world- 
wide observation of the atmosphere and in the ex- 
change of weather data and forecasts. Weather observa- 
tions come from many different sources, including 
land-based observation stations, radar systems, weather 
balloons, airplanes, ships, and satellites. 


Land-based observation stations. About 10,000 
land-based weather stations—also known as surface sta- 
tions—monitor the weather worldwide. In the United 
States, the National Weather Service coordinates weath- 
er observations at about 1,000 land-based stations with 
information obtained from about 10,000 volunteer 
weather observers. The Atmospheric Environment Serv- 
ice of Canada operates a similar observation network. 

Observation stations use a variety of instruments to 
monitor the state of the atmosphere. An electronic ther- 
mometer checks air temperature and registers the high- 
est and lowest temperature of the day. A hygrometer 
measures the amount of water vapor in the air. A barom- 
eter shows the air pressure. A weather vane indicates 
the direction of the wind, and an anemometer monitors 
wind speed. Rain gauges measure rainfall or snowfall. 
For more information, see the separate articles on 
weather instruments in World Book. 

Weather radar. Some observation stations use radar 
to track storms. Weather radar can operate in either a re- 
flectivity mode or a velocity mode. 

In the reflectivity mode, weather radar locates areas of 


rain or snow. The system sends out a radar signal, which — 


consists of microwave energy pulses. If the radar signal 
encounters rain, snow, or hail, the falling precipitation 
reflects some of that signal back to the radar. The reflect- 
ed radar signal, called a radar echo, appears as a blotch 


on a television-type screen. As the radar rotates, it gener- _ 


ates a map of radar echoes that represents the pattern of 
precipitation surrounding the radar. In the reflectivity 
mode, weather radar can detect precipitation more than 
250 miles (400 kilometers) away. 

In the velocity mode, weather radar determines the 
circulation of air from the motion of raindrops, 
snowflakes, or dust particles. This radar is also known as 
Doppler radar because it uses the Doppler effect to cal- 
culate how the air in a weather system is moving. 


: 
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provide advance warning for severe weather. For exam- 
ple, meteorologists can use Doppler radar to detect the 
development of a tornado before it descends from its 
parent thunderstorm and strikes the earth's surface. In 
the velocity mode, radar can detect the speed of precipi- 
tation or dust particles more than 120 miles (190 kilome- 
ters) away. A network of more than 150 Doppler radar 
stations across the United States called NEXRAD began 
operation in 1997 to improve the forecasting of severe 
weather. 

Weather balloons, airplanes, and ships. To obtain 
information on the state of the atmosphere above the 
earth’s surface, meteorologists routinely use an instru- 
ment package called a radiosonde. The radiosonde, 
which is carried aloft by a weather balloon, measures 
changes in temperature, pressure, and humidity. A small 
radio transmitter beams these data back to a weather 
station, where they are recorded by computer. At an alti- 
tude of about 19 miles (30 kilometers), the balloon 
bursts, and a parachute carries the instrument package 

ee ED Be So back to the earth's surface. 
Meteorologists use a special antenna to track a ra- 

Bete Sea oramaepheric Kesearet’”” digsonde anamnereoy measure wind spec anaidigec- 
A Doppler radar image is color-coded to indicate the speed tion at different altitudes within the atmosphere. Such an 
_and direction at which rain clouds and other masses of air are ae ; : 

I moving. Doppler radar can provide warning of severe weather. observation . known acid ia tinisonde RANO SONG avi 
) rawinsonde observations are made every 12 hours. 
Meteorologists sometimes use a dropwindsonde to 
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The Doppler effect is the change in frequency of obtain atmospheric measurements over the oceans. A 
sound or radiation waves caused by the motion of the dropwindsonde is a radiosonde attached to a parachute 
\source of the waves relative to their observer. For exam- — and dropped from an aircraft. As the instrument package 


/ple, the pitch (frequency) of a train whistle seems higher _ falls toward the sea, it radios back to the aircraft meas- 
/as a train approaches and lower as the train moves away. urements of temperature, pressure, and humidity. 





\Similarly, as raindrops, snowflakes, or dust particles Ships also report on weather conditions at sea. Some 
|move through the atmosphere, the radar signals they re- — launch weather balloons, and others release special 
flect change in frequency. The radar monitors these fre- ocean buoys that record and transmit information about 
quency changes and then uses them to calculate the weather at sea level. 

| speed at which the drops, flakes, or particles are advanc- Weather satellites play a major role in worldwide 

. ing or receding. weather observation. They monitor clouds associated 

_ By enabling meteorologists to monitor the motion of with weather systems, track hurricanes and other severe 


air in a weather system, rather than merely track areas of | weather systems, measure winds in the upper atmos- 
precipitation, Doppler radar has improved their ability to | phere, and obtain temperature measurements. 


| 
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| | WORLD BOOK illustrations by Paul Lurnbaugh 
Doppler radar enables meteorologists to see how fast a storm is moving and in what direction. 

| The radar sends out microwave pulses that bounce off raindrops or ice particles. The frequency ot the 
pulses as they return to the antenna shows whether the storm is retreating, /eft, or advancing, right 
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Weather satellites offer significant advantages over 
the network of surface weather stations. They can ob- 
serve weather over a broad and continuous field of 
view, whereas surface stations are widely spaced and 
may not observe some weather systems directly. Fur- 
thermore, satellites provide valuable data from the 
oceans, which cover about 70 percent of the globe. 
Land-based weather stations provide little information 
about these vast regions. 

Sensors aboard weather satellites detect two types of 
radiation signals coming from the planet. One signal 
consists of reflected sunlight. These satellite images, 
which resemble black-and-white photographs of the 
planet, reveal cloud patterns. 

The second signal recorded by weather satellites is in- 
frared radiation (IR). The intensity of the infrared radia- 
tion emitted by an object depends on the object's tem- 
perature. For example, low clouds and fog, which are 
relatively warm objects, give off more intense infrared 
radiation than do high clouds, which are relatively cool. 
Thus, an IR image reveals not only cloud patterns but 
also cloud temperatures. Weather satellites can record 
IR images at any time—day or night—because objects 
continually emit infrared radiation. 

There are two main types of weather satellites—geo- 
stationary and polar-orbiting. A geostationary satellite or- 


Vaisala Inc. (WORLD BOOK photo by Steven Spicer) — 


Weather instruments measure characteristics of the atmos- 
phere that determine the weather. A weather balloon, /eft, carries 
aloft a package of instruments. One such package, a radiosonde, 
above, measures temperature, pressure, and humidity. A built-in 
radio transmitter sends the data to a weather station on the 
ground, where they are recorded by a computer. 


bits about 22,300 miles (35,900 kilometers) above the 
equator and travels eastward at the same rate as the 
earth rotates. Thus, a geostationary satellite remains 
above the same point on the equator. Because geosta- 
tionary satellites orbit at such a high altitude, they can 
record images that cover a wide area. For example, two 
of them cover most of the United States and Canada. 
Most satellite images shown on televised weather re- 
ports come from this type of satellite. 

A polar-orbiting satellite follows a north-south path 
that takes it over the polar regions. Because the satellite 
does not rotate east as the earth does, the rotation of the 
earth causes the satellite to pass over different areas of 
the earth each orbit. Polar-orbiting satellites travel at a 
much lower orbit than geostationary satellites, and so 
they record more detailed images. 


Weather forecasting 


After meteorologists have gathered weather data from 
around the world, they can try to predict the develop- 
ment and movement of future weather systems. To fore- 
cast the weather, meteorologists use such tools as 
weather maps and mathematical models. 

Weather maps. Meteorologists use weather obser- 
vation data to create weather maps that represent the 
state of the atmosphere at a particular time. To capture 
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/Howtoreada Maps like the one below appear in many daily newspapers and are based on government weather 
| weather map service reports. This map shows the weather conditions expected across the United States at a certain 
time of the day. It also predicts the high and low temperature for the day in various cities. 


(H) 


















* Edmonton 
15/-6 
* 
, Vancouver 3 m % * t 
ig)" - am x 3 
. Winnipeg % Hearst 
17/6 © * 27/18 
f * p (L) Montreal 
| 37/33 
La : 
Billings \I Boston 
37/19 pronte 53 
Minneapolis 4 
28/13 e ! = 
9 Betsoit e ew 


“salt Lake City 


41/33 \9 Pittsburgh > 
y. ue 9 ey 
“a 9 ite Si 1 
41/21 ington, D.C. 


mas ) 61/55 
‘Louisville 











° 
Denver 


31/15 









Charlotte 
9/1/62 


68/59 













Oklahoma City 





Phoenix 


° Q 
9) 52 ‘Albuquerque i. Memphis 
48/21 ao 
4 acksonville 
75/63 
tew Orleans 
San Antonio® 74/63 - Sy 





73/59 





Chihuahua? 
74/64 


Miami w v % 


78/68 = ® 
8/ a, 









Monterrey 
78/61 0° 


WORLD BOOK map 


Weather map 
symbols ; . 
High pressure system: A region where air pressure is relatively high. This 
(H) system usually brings fair weather. Viewed from above in the Northern Hemi- 
sphere, surface winds blow clockwise and outward around the center of a high. 
71/59 High/Low daily 


cenperatuce Cr) Low pressure system: A region where air pressure is relatively low. This 
(L) system usually brings cloudy skies and a chance of precipitation. Viewed from 
above in the Northern Hemisphere, surface winds blow counterclockwise and 
e = Rain inward around the center of a low. 


Cold front: A narrow zone of transition between a mass of relatively cold air 

9 Drizzle oo A and a mass of relatively warm air. The cold air is advancing as the warm air is 
retreating. A narrow area of cloudiness and showers often accompanies the 
passage of a cold front 


V Rain shower 
Warm front: A narrow zone of transition between a mass of relatively warm air 
Brno anda mass of relatively cold air. The warm air is advancing as the cold air is 
retreating. A broad area of cloudiness and light to moderate precipitation often 


Té Thunderstorm occurs ahead of a warm front. 


Po) Snew Stationary front: A narrow zone of transition between warm and cold air 
v= masses that have stalled. The weather along a stationary front often consists of 
considerable cloudiness and light precipitation. 


5% Ss 
now shower .. ee 
V Occluded front: A narrow zone of transition between contrasting air masses 


Ami formed when a fast-moving cold front catches up to and merges with a slower- 
moving warm front. An occluded front sometimes moves very slowly, bringing 
Fog a lengthy period of clouds and light precipitation. 
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the three-dimensional nature of weather, they draw 
maps for conditions at the earth’s surface and at various 
levels within the atmosphere. By examining a sequence 
of weather maps, forecasters can determine how the 
weather changes through time and then make predic- 
tions about the future state of the atmosphere. 

Mathematical models. Since the mid-1950’s, weather 
forecasters have used mathematical models of the at- 
mosphere, processed by computers, to improve the ac- 
curacy of their predictions. A mathematical model of the 
atmosphere consists of a set of equations intended to 
approximate the atmospheric processes that drive the 
development and movement of weather systems. Mathe- 
matical models are based on scientific laws, and through 
the years scientists have developed increasingly sophis- 
ticated models. Improvements in computer technology 
have greatly enhanced meteorologists’ ability to use 
mathematical models effectively because computers can 
process enormous amounts of observation data and per- 
form a multitude of calculations extremely rapidly. 

A mathematical model begins with the current state of 
the atmosphere, as determined by the most recent 
weather observations. The model uses these data to pre- 
dict the state of the atmosphere for a specific time inter- 
val—for example, the next 10 minutes. Using this predict- 
ed state as a new starting point, the model then forecasts 
the state of the atmosphere for another 10-minute peri- 
od. This process repeats over and over again until the 
model produces short-range weather forecasts for the 
next 12, 24, 36, and 48 hours. 

The accuracy of weather forecasts generated by math- 
ematical models declines steadily over time for two 
main reasons. First, the weather observation data initially 
fed into the model can never provide a complete picture 
of the present state of the atmosphere. Not all the data 
are reliable, due to both technical and human error, and 
data are missing from vast stretches of the atmosphere 
over the oceans. Second, mathematical models of the at- 
mosphere are only approximations cf the way the at- 
mosphere actually works, and errors in the models tend 
to grow with each repetition. 





A hurricane approaches the 
Bahamas and Florida in this 
image taken from a weather 
satellite in orbit about 22,300 
miles (35,900 kilometers) 
above the earth. Only satellites 
can provide images of the 
weather over vast expanses of 
the earth's surface, making 
satellites an essential part of 
modern storm detection. 
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Meteorologists understand the limitations of mathe- 
matical models. They base their forecasts on observa- 
tions of how the weather has changed over the past sev- 
eral days and on their understanding of atmospheric 
processes. Experience and even intuition play important 
roles, along with the cautious interpretation of the out- 
put of mathematical models. 

Meteorologists also use mathematical models to pro- 
duce long-range weather forecasts, such as 6- to 10-day 
forecasts and monthly (30-day) and seasonal (90-day) out- 
looks. Long-range forecasts and outlooks typically are 
less accurate than short-range forecasts, but they can 
provide an indication of general trends, such as whether 
conditions will be wetter or drier than normal. 


Reporting the weather 


The National Weather Service of the United States and 
the Atmospheric Environment Service of Canada issue 
weather forecasts, watches, warnings, and advisories to 
the public through regional forecast offices. The public 
accesses this information through radio and television 
broadcasts, newspapers, and the Internet. 

When hazardous weather threatens, forecasters issue 
outlooks, watches, warnings, and advisories. An outlook 
provides advance notice of a general weather trend. For 
example, the outlook for spring flooding due to expect- 
ed snowmelt is usually available many weeks in advance. 
A weather watch is issued when hazardous weather is 
possible based on current or predicted atmospheric 
conditions. A weather warning applies when hazardous 
weather is taking place nearby. Watches and warnings 
are issued for severe thunderstorms, tornadoes, floods, 
hurricanes, and winter storms, such as blizzards and ice 
storms. 

Weather advisories refer to expected weather hazards 
that are less serious than those covered by a warning. 
An example is a winter weather advisory. 

Weather advisories are also issued for low wind chill 
temperatures and for a high heat index. Wind chillis a 
measure of the cooling power of a combination of low 
air temperature and strong winds. Even if the air temper- 

(Text continued on page 170) 





Weather’ 167 


A National Weather Service 
meteorologist works with 
computer images of weather 
patterns at the Weather Serv- 
ice control center near Wash- 
ington, D.C 
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Some kinds of storms Storms are periods of strong wind accompanied by rain, snow, hail, or thunder and lightning. Violent 
storms can kill people and destroy property. The most common types of storms include (1) thunder- 
storms, (2) winter storms, (3) tornadoes, and (4) hurricanes. 











Robert H Glaze, Artstreet Robert H. Glaze, Artstreet 
A thunderstorm brings lightning, thunder, and rain. A winter storm can be a blinding blizzard. 
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E.R Degginger -arth Scenes 


A hurricane’s swirling winds form over tropical seas. 
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A tornado is a deadly, spinning funnel cloud. 
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A World Book science activity 





A cloud in a bottle 


warms when it is compressed and cools when it expands; 
and (2) to demonstrate that, if air cools sufficiently, water =~ 
vapor in the air will condense to form a cloud. 


This activity has two purposes: (1) to demonstrate that air # 


What you need: Sd 
To carry out this activity, you will . 

need a two-liter plastic soft-drink “¥ 
bottle, masking tape, matches, and 

a strip thermometer designed to Sere. 





mount on the outside of a home- 
aquarium tank. The thermometer is 
made of film and contains special 
materials called /iquid crystals that 
indicate the temperature. It is avail- 
able at aquarium-supply stores. 


Caution: 


This activity involves lighting a 
match, which can cause burns or 
fire. Do not use matches unless you 
have a responsible adult help you. 


What to do: 


1. Bend the thermometer into a 
half-circle, with the numbers facing 
outward. Use a short piece of the 
tape to join the ends of the ther- 
mometer, forming a “D.” Preparing 
the thermometer in this way will en- 
able you to read it easily when it is 
inside the bottle. 


2. Put the thermometer inside the 
bottle and replace the cap. Let the 
bottle stand for two minutes. 
Record the temperature of the air 
inside it. 


3. Squeeze the bottle—either be- 
tween your hands or around the 
edge of a desk. After two minutes, 
again record the temperature. You 
will see that squeezing the bottle— 
thereby compressing the air in the 
bottle—increases the temperature 
of the air. If you squeeze hard 
enough, the temperature will rise 
about 2 Celsius degrees. 








Weather 169 












4. Release the bottle. It will pop 
back to almost its original shape. 
You may have to “help” it by push- 
ing against large dents. Again, wait 
‘two minutes and record the temper- 
|ature. The expansion of the air caus- 
es the temperature to fall back to its 
original value. 


5. Pour about } inch (2 centimeters) 
of water into the bottle and replace 
the cap. Swirl the water to wet all 
the inside of the bottle. Let the bot- 
tle stand for two minutes, then pour 
out the excess water. The bottle will 
now contain a large amount of wa- 
ter vapor—a Clear, colorless gas re- 
sulting from evaporation. 





6. Quickly turn the bottle upside 
down and squeeze it just a little. 
Light a match and quickly blow it 
out. While easing your grip on the 

_ bottle—enabling it to expand—allow 
smoke from the match to enter the 
bottle. Quickly put the cap back on 
the bottle. The bottle will now con- 
tain the ingredients needed to form 
a cloud: water vapor and tiny parti- 
cles from the smoke on which the 

_ vapor can condense (turn into liquid 
_ droplets). 





7. Water vapor will condense rapid- 
ly on the smoke particles, forming a 
cloud. The cloud will be a thin, fog- 
like mist filling the bottle—rather 
than a separate object floating in the 
air inside the bottle. 








8. Squeeze the bottle as you did at the beginning of the ex- 
periment. You will see the cloud vanish. Compressing the 
air raises the temperature of the air, increasing its ability to 
hold water vapor. As a result, water droplets in the cloud 
evaporate. 


9. Release the bottle, enabling the bottle and the air inside 
it to expand. You will see the cloud reappear. The expan- 
sion of the air causes the temperature of the air to fall, de- 
creasing its ability to hold water vapor. As a result, water 
vapor in the bottle condenses. 


10. Quickly squeeze and release the bottle several times. 
The cloud will vanish and reappear each time. 


11. You can “set the cloud free” by taking the cap off the 
bottle, then squeezing the bottle. The cloud will puff out of 
the top of the container. 





170 Weather 


ature remains constant, the human body loses increas- 
ing amounts of heat to the environment as wind speed 
increases. At low wind chill temperatures, people need 
to take special precautions to prevent frostbite (the freez- 
ing of skin tissue) and hypothermia (a dangerous drop in 
body temperature). 

Heat index is a measure of the stress produced by a 
combination of high air temperature and high relative 
humidity. During excessively hot and muggy weather, 
the human body may not be able to release sufficient 
heat to prevent hyperthermia (a dangerous rise in body 
temperature). High humidity reduces the rate at which 
perspiration evaporates from the skin's surface. The 
cooling that accompanies this evaporation represents 
one of the body's main ways to release heat. 

Private weather forecasters provide weather informa- 
tion tailored to a special need. For example, prior to 
pouring concrete, a building contractor may consult a 
private forecaster to find out the probability of rainfall 
during specific hours of the day. Department stores may 
hire a private forecaster to advise them of prospects for 
hot summer weather to ensure the stores have enough 
air conditioners and fans in stock. 


How people affect the weather 


Human activities affect the weather both intentionally 
and unintentionally. For example, the construction of 
cities creates areas that are drier and warmer than the 
surrounding countryside. Cities are drier because they 
have storm sewer systems that quickly carry off rainwa- 
ter and snowmelt. 

Cities are warmer for several reasons. The use of 
storm drainage systems means that less solar radiation is 
used to evaporate water and more is used to heat the 
city surfaces and air. The brick, asphalt, and concrete 
surfaces of city buildings, sidewalks, and streets readily 
transmit the heat they absorb and so raise urban air tem- 
peratures even more. In addition, cities themselves gen- 
erate heat from a number of sources, including motor 
vehicles and heating and air conditioning systems. 

Large urban areas also affect the weather in the areas 
downwind of them. Smokestacks and automobile tail- 
pipes in cities emit water vapor and tiny particles that 
stimulate the formation of clouds. Heat energy rising 
from a city also spurs the growth of clouds. Thus, the 
weather downwind from many large urban areas is 
cloudier and rainier than the weather upwind from 
those same areas. 

Urban and industrial areas also produce air pollutants, 
such as carbon monoxide, nitrogen oxides, and hydro- 
carbons. Although improved controls on factories and 
motor vehicles have reduced considerably the amount 
of these gases released into the atmosphere, air quality 
problems persist. For example, many large cities still 
have problems with smog—a mixture of gases and tiny 
particles that reduces visibility and poses serious health 
hazards. 

Smog and other air pollution problems are particular- 
ly serious in areas where winds are light and a tempera- 
fure inversion occurs in the lower atmosphere. In a tem- 
perature inversion, warm air overlies cold air, so that the 
air temperature rises with increasing altitude, which is 
the opposite of the usual situation in the troposphere. 
Under such circumstances, smokestack and tailpipe 


emissions do not rise and disperse, and so emissions 
may build up to unhealthy concentrations. 

From time to time, scientists have tried to alter the 
weather. Most of these efforts—including attempts to 
modify hurricanes, suppress hailstorms, and clear fog— 
have not worked. Today, scientists focus their weather 
modification efforts primarily on cloud seeding, an at- 
tempt to stimulate the natural precipitation-forming 
process. 

Most clouds do not produce rain or snow. This is be- 
cause few clouds have just the right combination of tiny 
ice crystals and supercooled water droplets (droplets 
that remain liquid even at subfreezing temperatures). In 
such clouds, ice crystals grow at the expense of water 
droplets and eventually become snow crystals. If the 
temperature is below freezing all the way to the earth’s 
surface, precipitation falls as snow. If the air temperature 
is above freezing, the snow crystals melt into raindrops. 

Cloud seeding is intended to stimulate precipitation in 
clouds that do not have enough ice crystals. Scientists 
use a small aircraft to introduce into the clouds either 
dry ice or silver iodide crystals. Dry ice, which is frozen _ 
carbon dioxide, lowers the temperature so that cloud : 
droplets freeze into ice crystals. Silver iodide crystals re- | 
semble ice crystals and cause supercooled water to 
form crystals of ice around them. When cloud seeding 
succeeds, precipitation is increased by perhaps as much 
as 20 percent. 


Careers in weather 


High school students interested in meteorology as a 
career should take college-preparatory classes, includ- 
ing courses in mathematics, computer science, physics, 
and chemistry. Most entry-level jobs in meteorology re- 
quire at least a bachelor’s degree, and many require a 
master’s degree. A limited number of U.S. and Canadian 
colleges and universities offer degrees in meteorology, 
and the U.S. armed forces offer meteorological training 
as well. 

Meteorologists specialize in a number of different ar- 
eas. For example, research meteorologists study some 
subfield of meteorology, such as tropical weather sys- 
tems. Regional forecasters prepare weather forecasts for ' 
portions of one or more states or provinces. Consulting 
meteorologists provide weather information tailored for 
specific industrial, business, or government needs. | 
Broadcast meteorologists have skills in both meteorolo- 
gy and television or radio broadcasting. This type of me- — 
teorologist informs the public of current and expected 
weather conditions. Specialists called synoptic meteorol-’ 
ogists analyze weather observations, interpret the output: 
of computer models, and monitor weather systems. | 
Physical meteorologists study the physical and chemical 
properties of the atmosphere. Dynamic meteorologists 
focus on creating models of atmospheric circulation. 

Joseph M. Moran 
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1. What causes weather 
A. Air temperature B.Air pressure 
Il. Weather systems 
A. Planetary-scale systems 
B. Synoptic-scale systems 
C. Mesoscale and microscale systems 
Measuring the weather 
A. Land-based observation stations 
B. Weather radar 
C. Weather balloons, airplanes, and ships 
D. Weather satellites 
IV. Weather forecasting 
A. Weather maps 
V. Reporting the weather 
VI. How people affect the weather 
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C. Humidity 
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B. Mathematical models 


Questions 


Why do winds in the Northern Hemisphere shift to the right? 
What kind of weather system usually causes a drought? 





Search and 
rescue antenna 


Solar panels 


(Weather satel- 
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What is the difference between weather and climate? 

Where does the atmosphere get most of its heat? 

What are some ways that cities affect the weather? 

What kinds of weather information does weather radar provide? 

In which part of the atmosphere does most weather occur? 

How do cold fronts and warm fronts affect the weather? 

How do the temperature and relative humidity of warm air 
change as the air ascends? 

What is the dew point? 


Additional resources 

Level I 

Burroughs, William J., and others, eds. Weather. Time-Life Bks., 
1996. 

Kahl, Jonathan D. National Audubon Society First Field Guide: 
Weather. Scholastic, 1998. 

Maslin, Mark. Storms. Raintree Steck-Vaughn, 2000. 

Oxlade, Chris. Weather. Raintree Steck-Vaughn, 1999. 


Level Il 

Engelbert, Phillis. 7he Complete Weather Resource. 4 vols. UXL, 
1997-2000. 

Resnick, Abraham. Due to the Weather: Ways the Elements Af- 
fect Our Lives. Greenwood, 2000. 

Reynolds, Ross. The Cambridge Guide to the Weather. Cam- 
bridge, 2000. 

Watts, Alan. The Weather Handbook 2nd ed. Sheridan Hse., 
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Weather satellite is an instrument in orbit around 
the earth that is used to study and forecast the weather 
and climate. Weather satellites measure several forms of 
electromagnetic radiation (energy moving through 
space), including ultraviolet and visible light, infrared ra- 
diation, and microwave radiation. Measurements from 
satellites help scientists detect storms and provide sci- 
entists with information on atmospheric properties. 
These properties include temperature, humidity, precip- 
itation, Ozone concentration, and wind speed and direc- 
tion. 

In addition, weather satellites measure the earth's ra- 
diation budget, the total amount of electromagnetic ra- 
diation entering and leaving the earth's atmosphere. 
Measuring the radiation budget is essential to monitor- 
ing climate. 

Most weather satellites travel in low-altitude orbits 
that cross the equator and both poles. These satellites 
orbit from 430 to 780 miles (700 to 1,250 kilometers) 
above the surface. They circle the earth about every 100 


NOAA GOES by NASA-GSFC Lab for Atmospheres 


Telemetry 
and control 
antenna 


A weather satellite transmits 
information to the earth to 
help forecasters predict 
weather. Its major instruments 
include a sounder, which 
sends back temperature infor- 
mation and other data, and an 
imager, which transmits infor- 
mation in the form of pictures. 
The satellite shown here is a 
geostationary satellite, which 
remains in orbit above the 
same point on the earth. 


Earth sensors 


Sounder 


t— Magnetism 
sensors 
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minutes as the earth turns, viewing the entire surface 
twice each day. Other weather satellites are geostation- 
ary, remaining in orbit about 22,240 miles (35,790 kilo- 
meters) above the same point on the equator. Most 
weather-satellite images shown on television come from 
geostationary satellites. Stanley Q. Kidder 

See also Satellite, Artificial. 

Weather Service, National, provides forecasts, 
watches, warnings, statements, observations, and 
records of the weather and certain water resources in 
the United States and its territories. It is a part of the Na- 
tional Oceanic and Atmospheric Administration (NOAA) 
of the U.S. Department of Commerce. The National 
Weather Service issues watches and warnings for hurri- 
canes, tornadoes, severe thunderstorms, flash floods, 
winter storms, and other dangerous conditions. It meas- 
ures rainfall and river levels to forecast navigation, 
flood, and water-supply conditions, and issues special 
weather information for airplane pilots and mariners. 
The National Weather Service records the climate of the 
United States and other countries, and studies ways to 
improve weather forecasting. 

The agency's headquarters are in Silver Springs, 
Maryland. Regional offices are located in Bohemia, New 
York; Kansas City, Missouri; Fort Worth, Texas; Salt Lake 
City, Utah; Honolulu, Hawaii; and Anchorage, Alaska. 
About 300 weather stations in the United States and its 
possessions have full-time staffs. These stations general- 
ly take observations every hour. They observe weather 
conditions and issue local information and forecasts. 
The National Weather Service also has about 11,500 co- 
operative weather stations that gather climate informa- 
tion. 

Weather reports pour into the National Meteorologi- 
cal Center (NMC), the Weather Service's central comput- 
er complex near Washington, D.C. Meteorologists at the 
NMC analyze the data and use the information to create 
computer models of the atmosphere. Forecasts are 
made with the aid of high-speed computers and the 
computer models. The forecasts and models are then 
sent to local National Weather Service offices and to pri- 
vate meteorologists. The Weather Service also ex- 
changes weather information with other nations. 

The National Severe Storms Forecast Center at Kansas 
City, Missouri, monitors the nation for conditions that 
may produce tornadoes or severe thunderstorms. The 
National Hurricane Center in Miami, Florida, provides 
forecasts, watches, and warnings of tropical storms 
threatening the East, West, and Gulf coasts of the United 
States. The National Hurricane Center in Honolulu pro- 
vides such information for areas in the central Pacific 
Ocean. 

Several federal agencies work with the Weather Serv- 
ice. For example, the Coast Guard gathers information 
about the weather from merchant ships. The Federal 
Aviation Administration helps gather weather informa- 
tion from pilots and airport stations, and it supplies 
weather reports to pilots. 

The public receives weather forecasts, watches, re- 
ports, and warnings through newspapers, radio, televi- 
sion, and telephone. The Weather Service also broad- 
casts reports through its own radio program, NOAA 
Weather Radio (NWR). The public can tune into a local 
NWR station by using a special high-frequency receiver. 


The U.S. public weather service began in 1870 as part 
of the Army Signal Service. In 1890, Congress organized 
the Weather Bureau under the Department of Agricul- 
ture. The president transferred the bureau to the Depart- 
ment of Commerce in 1940. In 1965, Congress made it 
part of the Environmental Science Services Administra- 
tion, a branch of the Department of Commerce. The bu- 
reau was renamed the National Weather Service in 1970, 
when it became part of the National Oceanic and At- 
mospheric Administration. 

Critically reviewed by the National Weather Service 

See also Heat index; Weather (Measuring the weath- 
er; Reporting the weather). 

Weather vane is a device that turns freely on an up- 
right rod and points in the direction from which wind 
comes. It is also called a wind vane or weathercock. The 
weather vane is one of the oldest weather instruments 
and is often ornamental in shape. 

The part of the vane which turns into the wind is usu- 
ally shaped like an arrow. The other end is wide, so it 
will catch the smallest breeze. The breeze turns the ar- 
row until it catches both sides of the wide end equally. 
Thus, the arrow always points into the wind. Below the 
arrow is a round plate on which the directions are 
marked. Some vanes, such as those used at weather sta- 
tions, have electrical connections that record and dis- 
play wind direction in a room that is far from the vane it- 
self. David D. Houghton 
Weathering. See Earth (Earth's rocks; The rock cycle); 
Soil (How soil is formed). 

Weaver is a type of small bird that usually weaves a 
hanging nest. There are about 290 kinds of weavers. 
They live in most parts of the world. The familiar house 
sparrow in the United States is a weaver. Weavers eat 
seeds and grain. They chatter continually. Most females 
and young weavers are plainly colored. But the males 
are generally brightly colored during the mating season. 
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A weaver builds a hanging nest by weaving grass and twigs to- 
gether. Some of these nests have tunnel entrances. 








The sociable weaver of South Africa builds an 
umbrella-shaped community roof of sticks and grass in 
a tree. The roof may be up to 25 feet (7.6 meters) long 
_and 15 feet (4.6 meters) wide. The underside of the roof 
_is divided into compartments, each occupied by a pair 
of birds. As many as 95 individual nests have been 
counted under one roof. 

The village weaver of Africa tears palm leaves with its 
beak and then uses the shredded leaves to weave its 
_nest. The baya weaver of India and Sri Lanka builds a 
flask-shaped nest with a long tunnel entrance. 

Fred J. Alsop Ill 


Scientific classification. Weavers are in the families Passeri- 
| dae and Ploceidae. The house sparrow is Passer domesticus, 
and the sociable weaver is Philetairus socius. The village weaver 
is Ploceus cucullatus, and the baya is Ploceus philippinus. 


See also Bird (picture: Birds of Africa). 

Weaver, Robert Clifton (1907-1997), served as secre- 
tary of the Department of Housing and Urban Develop- 
ment under President Lyndon B. Johnson from 1966 
through 1968. As head of the new department, Weaver 
became the first African American Cabinet member in 
United States history. 

Weaver was born in Washington, D.C. He received 
B.S., M.A., and Ph.D. degrees from Harvard University. 
He began his government career in 1933 as adviser on 
black affairs in the Department of the Interior. Weaver 
was named New York deputy state housing commis- 
sioner in 1954. Appointed state rent administrator in 
1955, he became the first black to attain New York state 
cabinet rank. From 1961 to 1966 he served as administra- 
tor of the federal Housing and Home Finance Agency. 
Weaver also served as chairman of the National Associa- 
tion for the Advancement of Colored People (NAACP). 
He received the Spingarn Medal in 1962. Weaver was 
president of Bernard M. Baruch College in New York 
City in 1969 and 1970. 
Weaving is the process of making cloth by crossing 
two sets of threads over and under each other. Many 
fabrics and most blankets, clothing, and rugs are woven. 
Weavers may use thread spun from such natural fibers 
as cotton, silk, and wool. Strong artificially made fibers, 
including nylon and Orlon, are also popular. 

Narrow strips of almost any flexible material can also 
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Some kinds of weaves 





The plain, or tabby, weave is the sim- 
plest type of weave. A weft (crosswise 
thread) passes under one warp (length- 
wise thread), over the next, and so on. 





The twill weave forms diagonal lines in 
fabric. The weft crosses several warps at 
once. Each rows pattern begins slightly 
left or right of that of the previous row. 
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be woven. People learned to weave thousands of years 
ago with grasses, leafstalks, palm leaves, and thin strips 
of wood. Today, craftworkers throughout the world still 
use such fibers to weave baskets, hats, and other arti- 
cles. Weaving also plays an important part in the manu- 
facture of such products as screens, metal fences, and 
rubber tire cord. 

Weaving ranks as a major industry in many countries. 
Weaving is also a popular craft. Artists exhibit and sell 
decorative woven items at art fairs, galleries, and muse- 
ums. Many people design and weave colorful fabrics as 
a hobby. 


Types of weaves 


Weavers use three basic kinds of weaves: (1) the plain 
weave, or tabby weave; (2) the twill weave; and (3) the 
satin weave. More complex types of weaves are known 
as fancy weaves. All weaves consist of two sets of 
threads. One set, called the warp, stretches lengthwise 
ona loom or frame. To make cloth, the weaver repeat- 
edly draws a set of crosswise threads called the weft 
over and under the warp. The weft is sometimes called 
the woof or the filling. 

The plain weave, also called the tabby weave, is the 
simplest and most common type of weave. In the odd- 
numbered rows of this weave, a weft thread passes un- 
der the first warp thread, over the second, and so on. In 
the even-numbered rows, the weft passes over the first 
warp, under the second, and so on. This close weave 
produces a strong, flat-textured cloth that wears well. 
Plain-woven fabrics include gingham, muslin, and per- 
cale. 

The basket weave, a variation of the plain weave, has a 
bulkier texture that resembles the weaves of a basket. 
The weft is drawn under two or more warp threads, 
then over the same number of threads, and so on. This 
method adds fullness to the weave. 

The twill weave produces sturdy cloth that has 
raised diagonal lines. Each weft thread crosses two, 
three, or four warp threads at a time, creating extra 
width. This added width makes a decorative fabric that 
holds its shape despite repeated wear. Each row of weft 
threads follows the same pattern. But each rows pattern 
begins slightly to the right or left of the pattern in the 
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The satin weave is used in making such 

luxurious fabrics as rayon, satin, and silk. 

Each weft spans up to 12 warps in creal- 
-ing a smooth, glossy finish. 
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previous row. This technique puts a series of diagonal 
lines in the fabric. The weaver may create unusual pat- 
terns by changing the direction of the weave and adding 
various colored threads. 

Common twill fabrics include denim, flannel, gabar- 
dine, and serge. The twill weave produces strong, 
tightly-woven cloth used to make coats, work clothes, 
and men’s suits. 

The satin weave makes soft, luxurious fabrics, such 
as damask, sateen, and satin. The wefts of a satin weave 
can cover as many as 12 warps. The threads may inter- 
lace at such wide intervals that the diagonal line of the 
weave cannot be seen without a magnifying glass. Satin- 
weave cloth may snag easily. It is used to make such 
products as draperies and formal clothes. 

Fancy weaves produce a variety of designs and tex- 
tures in fabric. A pile weave has cut or looped weft 
yarns that extend above the fabric surface and provide a 
furry texture. Pile weaves include corduroy, terrycloth, 
velvet, and most carpet fabrics. A double weave binds 
two layers of cloth together for added strength and 
warmth. Blankets, coats, drapes, and upholstery fabrics 
may be double woven. A gauze weave is a loose, open 
weave that makes a sheer, lightweight fabric. The warp 
threads are arranged in pairs and twisted around the 
weft threads. Gauze-woven cotton, rayon, and silk make 
attractive curtains and lightweight clothing. 


Weaving on a loom 


How a loom works. Almost all looms have the same 
basic features and weave fabric in much the same way. 
On most looms, cloth is woven on a metal or wooden 
frame located at the front of the loom and parallel to the 
floor. 

The weaver must thread the loom before weaving. A 
set of warp threads is wound onto a cylinder called the 
warp beam at the back of the loom. Each warp thread is 
then passed through one of two or more vertical frames 
called harnesses. The number of harnesses depends on 
the complexity of the weave. In the harnesses, each 
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A simple hand loom can be made from a picture frame. Nails 
hammered into the top and bottom of the frame hold the warp 
in place. This photograph shows a weaver using a comb as the 
beater. A needle and two pieces of cardboard serve as shuttles. 


warp is threaded through a narrow opening in one of 
many strings or wires called heddles. The heddles hold 
the individual threads in place and prevent them from 
tangling. The warp threads then stretch over the weav- 
ing frame. 

Next, the weaver winds the weft thread around a 
spool called the bobbin. The bobbin is held in an ob- 
long metal or wood container called the shuttle. The 
shuttle serves as a needle that draws the weft thread 
over and under the warp. The weaving process begins 
when the weaver lifts the harness that holds the odd- 
numbered threads. This action creates a space called 
the shed through which the shuttle and weft then pass. 
Finally, the weaver lowers the first harness and pushes 
the newly woven row into place with a device called the 
beater, or reed. The beater is in a frame located in front 
of, and paralle! to, the harnesses. It has comblike “teeth” 
made of steel wires that push each weft row compactly 
into place to tighten the weave. 

To weave the next row, the weaver raises the second 
harness and passes the shuttle through the shed. The 
weaving of each row involves the same process. The fin- 
ished cloth is wound around a bar called the apron 
beam, or cloth beam, at the front of the loom. 

Kinds of looms. There are two basic types of looms, 
hand looms and power looms. A hand loom is any loom 
that is not power driven, such as a fable /oom or a floor 
loom. 

A table loom is a compact, portable device that stands 
ona table or some other flat surface. Table looms of var- 
ious sizes can weave cloth that measures from 8 to 36 
inches (20 to 91 centimeters) wide. Table looms gener- 
ally have from 2 to 8 harnesses, which the weaver con- 
trols by raising and lowering levers by hand. A table 
loom threads easily and costs less than most other kinds 
of looms. But weaving on a hand loom can be tiring be- 
cause the weaver must put down the shuttle and oper- 
ate the harnesses manually after every row. 

Floor looms are large and stationary and measure 
from 20 inches (51 centimeters) to 5 feet (1.5 meters) 
wide. The weaver raises and lowers the harnesses of a 
floor loom by pressing foot pedals called treadles. This 
action frees the weaver's hands to pass the shuttle rhyth- 
mically through the sheds. Such rhythm adds speed and 
enjoyment to the weaving process. 

Power looms produce millions of yards of textiles on 
factory assembly lines yearly. Looms run by steam, elec- 
tricity, or water power have shuttles that refill automati- 
cally and can move as fast as 60 miles (97 kilometers) an 
hour. The beaters and harnesses on power looms move 
faster than the eye can follow. 


Weaving without a loom 


Artists and hobbyists have developed many ways to 
weave without a mechanical loom. In paper weaving, for 
example, strips of colored construction paper serve as 
the warps and wefts. The weaver interlaces the strips by 
hand to make place mats, wallhangings, and other deco- 
rative objects. 

In finger weaving, or Indian braiding, several pieces 
of cord tied together at one end serve as the warp. A 
longer cord, also attached to the warp, is threaded over 
and under the lengthwise pieces to make belts and 
sashes. Some artists weave reeds, yarn, and other mate- 
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rials through flexible wire screens. The weaver can then 
bend the decorated wire into sculptural forms. 

A loom made from a piece of cardboard can be used 
to weave yarn place mats, potholders, and purses. Even- 
ly spaced notches cut at the top and bottom of the card- 
board hold the warps in place. The weaver slips a stick 
under alternate warp threads to create a shed and pass- 
es a threaded needle through the shed. 


| History 


Thousands of years ago, people discovered how to 
weave baskets from grasses. Historians do not know 
when the process of weaving cloth developed. But civi- 
lizations in central Europe, the Middle East, and Pakistan 
_ probably had learned to weave textiles by 2500 B.C. An- 
cient wallpaintings illustrate weaving techniques mas- 
tered by the Egyptians as early as 5000 B.C. 

_ The Chinese learned to weave sometime between 

2500 and 1200 B.C. They became famous for spinning 
_ silk thread that was woven into exquisite brocade and 
damask fabrics in Persia (now Iran) and Syria. 











The Pueblo and other Indian tribes of what is now the 


_ southwestern United States began to weave cotton tex- 


tiles during the A.D. 700s. The two-bar loom mounted in 
a frame was used in Europe by the 1200s. By the 1400's, 
the art of weaving had become highly developed in Eu- 
rope. For example, skilled weavers in the city of Arras, in 


_ what is now France, produced beautiful tapestries that 


decorated castles and cathedrals. 

The greatest improvements in machinery for weaving 
came during the Industrial Revolution, a period of rapid 
industrial growth in Europe during the 1700's and early 
1800's. In 1785, an English inventor named Edmund 
Cartwright developed the first power loom (see 


_ Cartwright, Edmund). The French inventor Joseph M. 
_ Jacquard developed the Jacquard loom in 1801. It uses 


punched cards and other attachments that guide the 
threads in weaving complex patterns. 

Today, many textile firms use high-speed looms that 
have many tiny shuttles called darts instead of a single 
large shuttle. The darts pick up weft yarns that lie beside 
the loom and pass them through the shed faster than 
other kinds of shuttles. Dona Z. Meilach 


Related articles in World Book include: 
Basket making Ireland (picture: Textile manu- 
Beadwork facturing) 
Colonial life in America Jacquard, Joseph M. 
(Colonists at home; picture) | Rugs and carpets 
Handicraft (picture) Spinning jenny 
Indian, American (pictures) Tapestry 
Industrial Revolution (The tex- _—‘ Textile 
tile industry) 


Additional resources 


Chandler, Deborah. Learning to Weave. Rev. ed. Interweave, 
95. 

Hecht, Ann. The Art of the Loom. Rizzoli, 1990. 

Held, Shirley E. Weaving. 3rd ed. Harcourt Brace Coll. Pubs., 
nS: 


Web. See Spider. 

Web site js a collection of information at a specific ad- 
dress on the World Wide Web. The World Wide Web, 
also known as the Web, is a worldwide system of inter- 
connected computer files that are linked to one another 
on the Internet. The Web enables the use of mu/timedia, 
which includes illustrations, animation, video, and 
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sound files in addition to text. 

The information on a Web site is arranged in separate 
displays called pages. A Web site can have hundreds or 
even thousands of pages. Web sites can be devoted to a 
single topic or can include a variety of topics, each span- 
ning many pages. Parts of some sites are interactive— 
that is, they offer a range of different responses, de- 
pending on input from the user. 

Web sites and pages are created using a simple pro- 
gramming language called HyperText Markup Language 
(HTML). Learning HTML can be easy, even for users with 
no programming experience. Many classrooms, includ- 
ing those in elementary schools, have created their own 
Web sites. Businesses, groups and institutions of all 
types, and even individuals have Web sites. 

Many Web sites take advantage of the way informa- 
tion can be connected on the Web. Hypertext linkage 
enables users to move directly from a /ink—usually a 
highlighted word, phrase, or picture—to a body of relat- 
ed information at the same site or a different site. The 
user moves to the related information by using a mouse 
or other input device to position an electronic marker 
on the link and then clicking the device. 

Because Web sites are collections of computer infor- 
mation, they reside in computers. Each Web site is iden- 
tified and accessed by an address known as a uniform 
resource locator (URL). The URL indicates where on the 
Internet a Web site can be found. 

Many /nternet service providers (ISP's) and online 
services, two types of companies that provide access to 
the Internet, offer their subscribers software for build- 
ing Web sites. The sites created with this software re- 
side in computers operated by the companies. ISP’s and 
online services also generate the sites’: URL addresses 
and distribute those addresses to various Web indexes. 
These indexes provide access to Web sites for users 
throughout the world. Keith Ferrell 

See also Internet; World Wide Web. 

Webb, Sidney and Beatrice, were British social re- 
formers. The Webbs, husband and wife, were also not- 
ed historians of the labor movement that took place in 
the United Kingdom. Their activities led to reforms that 
aided the poor, strengthened the labor movement, and 
improved public education. 

Sidney James Webb (1859-1947) was born in London. 
His father was a bookkeeper. In 1885, Sidney joined the 
Fabian Society, an organization of British socialists. Sid- 
ney remained one of the society's leaders for the rest of 
his life and helped make social research its chief inter- 
est. 

Beatrice Webb (1858-1943) was born into a wealthy 
and socially prominent family on an estate near Glouces- 
ter. Her maiden name was Martha Beatrice Potter. Her 
interest in social research brought her into contact with 
Sidney Webb, and they were married in 1892. 

Sidney entered politics as a member of the London 
County Council in 1892. In the council, he helped re- 
shape education programs in London. The Webbs took 
the lead in founding the London School of Economics 
and Political Science in 1895. Beatrice’s wealth enabled 
the couple to devote themselves to the study of the Brit- 
ish labor movement. They wrote a number of pioneer- 
ing books, notably The History of Trade Unionism (1894) 
and Industrial Democracy (1897). 
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From 1906 to 1909, Beatrice served on the Royal Com- 
mission on the Poor Law, which investigated poverty in 
the United Kingdom. She and Sidney wrote a minority 
report for the commission that called for legislation to 
guarantee a minimum standard of living for all citizens. 
In 1913, the Webbs established the New Statesman, a 
weekly periodical, to promote their socialist views. 

Sidney became active in the Labour Party during 
World War | (1914-1918) and was elected to its executive 
committee. He prepared the statement in 1918 that first 
committed the party to socialism. In 1922, Sidney was 
elected to Parliament. He held Cabinet posts in Labour 
governments in 1924 and from 1929 to 1931. 

During the 1920's and 1930's, Beatrice revised and 
edited the detailed diary she had kept since 1872. The 
resulting books, My Apprenticeship (1926) and Our Part- 
nership (1948), form an eloquent record of the Webbs’ 
productive careers. Willard Wolfe 
Weber, WEHB uhr, VAY buhr, or WEE buhr, is a unit 
used to measure a magnetic field. A magnetic field is the 
influence that a magnet or electric current creates in the 
region around it. You can picture a magnetic field by 
placing a sheet of paper on a bar magnet and sprinkling 
iron filings on the paper. The filings will line up to make 
loops, called magnetic field lines, that connect the poles 
of the magnet (see Magnetism [picture: A magnetic 
field]). The magnetic field is strong where the field lines 
are close together, as they are near the poles. 

The weber measures magnetic flux, a quantity related 
to the number of magnetic field lines passing through 
an area that is perpendicular to the field. The more field 
lines that pass through a given area, the stronger the 
field. The total flux divided by the area gives the field 
strength, measured in a unit called the fes/a. If the flux is 
1 weber for every square meter of area, the magnetic 
field strength is 1 tesla. 

The weber was named for the German physicist Wil- 
helm Weber. Its symbol is Wb. Richard Wolfson 
Weber, VAY buhr, Carl Maria von (1786-1826), was 
the first important composer of German romantic opera. 
This kind of opera is based on conflict between a mortal 
and a supernatural being. 

Weber's most popular romantic opera is Der Frei- 
schutz (The Free-Shooter, 1821). This opera tells about a 
pact that a hunter makes with the devil to get magic bul- 
lets that will strike anything he chooses. An important 
romantic feature of Der Freischiitzis its atmospheric set- 
tings. A major scene takes place in a frightening wild 
rocky place called the “Wolfs Glen.” The rest of the story 
is set in a friendlier region inhabited by hunters and 
farmers. Weber's other operas include Furyanthe (1823) 
and Oberon (1826). His other works include the piano 
piece /nvitation to the Dance (1819). Weber was born in 
Eutin, near Lubeck. Carolyn Abbate 
Weber, VAY buhr, Max (1864-1920), was a German so- 
ciologist and economist who helped establish the foun- 
dations of modern sociology. Weber considered bu- 
reaucracy to be the most important feature of modern 
society. Bureaucracy is a method of organization based 
on specialization of duties, action according to rules, 
and a stable order of authority. Weber also developed 
an deal type method for studying society. This method 
studies the basic elements of social institutions and how 
these elements relate to one another. 


In “The Protestant Ethic and the Spirit of Capitalism’ 
(1904-1905), Weber developed a theory that certain 
Protestant religious beliefs promoted capitalism. He ar- 
gued that the Calvinist belief in working hard and avoid- 
ing luxury promoted the expansion of business enter- 
prise. According to Weber, the Calvinist doctrine of 
business success as a sign of spiritual salvation justified 
the desire for profits. Weber also wrote on other reli- 
gions and their relationship to the social system. 

Weber was born in Erfurt, Germany. He studied at the 
universities of Berlin, G6ttingen, and Heidelberg. Impor- 
tant works by Weber translated into English include 
From Max Weber: Essays in Sociology and The Theory 
of Social and Economic Organization. Daniel R. Fusfeld 

See also Bureaucracy; Protestant ethic. 

Weber, WE£HB ur, Max (1881-1961), was a pioneer 
modern painter in America. He is best known for the ab- 
stract works he painted between 1912 and 1919. His later 
paintings move back toward representation, featuring 
figures with expressive gestures. Many of these later 
canvases deal with Jewish themes, reflecting his person- 
al background. 

Weber was born in western Russia and moved with 
his family to New York City when he was 10. He came 
under the influence of modern artists while painting and | 
studying in Paris from 1905 to 1908. Weber's paintings 
began to receive favorable criticism in the late 1920's. In 
1930, the Museum of Modern Art in New York City pre- 
sented a one-man show of Weber's works. It marked the - 
first time the museum devoted a show to one living 
American artist. Charles C Eldredge 
Webern, VAY buhrn, Anton (1883-1945), was an Aus- 
trian composer best known for his works written in the 
12-tone style. The 72-tone style is a method of composi- 
tion that uses 12 notes arranged in an order chosen by 
the composer. Such compositions, especially Webern's 
Symphony (1928), influenced many composers during 
the mid-1900's. 

Webern's early work, the Passacag/ia for orchestra 
(1908), was written in a traditional style. His Five Move- 
ments for String Quartet (1909) represents a transition 
leading to the adoption of his teacher Arnold Schoen- 
bergs method of composing with 12 tones. More than 
half of Webern's music is for voice, though he never 
wrote an opera. His major works for solo voices and 
choir include Das Augenlicht (1935) and the First and 
Second Cantatas (1939, 1943). The cantatas are among 
the longest and most lyrical of his works, most of which 
last less than 10 minutes. Webern's music as a whole is | 
marked by extreme delicacy of sound. 

Anton Friedrich Wilhelm von Webern was born in Vi- 
enna, Austria. He was also a conductor and an expert in 
the history and theory of music. Stewart L Ross 
Webster, Daniel (1782-1852), was the best-known 
American orator, and one of the ablest lawyers and 
statesmen of his time. He gained his greatest fame as the 
champion of a strong national government. For years af- 
ter his death, students memorized thrilling lines from 
his speeches. Such words as “Liberty and Union, now 
and forever, one and inseparable!” inspired many North- 
ern soldiers during the American Civil War (1861-1865). 

Early career. Webster was born on Jan. 18, 1782, in 
Salisbury (now Franklin), New Hampshire, and graduat- 
ed from Dartmouth College. He studied law in Boston 


















and then became a successful lawyer in Portsmouth, 
New Hampshire. At the beginning of his career, Web- 
ster did not favor a strong national government. Instead, 
he stood for the rights of the states. 

Portsmouth was a thriving seaport until President 
Thomas Jefferson's embargo and the War of 1812 de- 
stroyed most of its overseas trade. Siding with the local 
shipowners, Webster opposed trade restrictions and 
war. As a Federalist in the United States House of Repre- 
sentatives from 1813 to 1817, he objected to war taxes, 

‘| and helped defeat a bill for drafting soldiers. He said 
that state governments should “interpose’” to protect 
their citizens from the national government. 
_ Webster moved to Boston in 1816. New spinning and 
weaving mills were springing up along New England 
streams where there was water power. In much of the 
| Northeast, manufacturing came to be more important 
} than shipping. The manufacturers desired a strong na- 
tional government that could aid business. 
_ Asa friend and attorney of Northeastern business- 
men, Webster changed his views on national power and 
states’ rights. In the Dartmouth College case, he argued 
against New Hampshire's claim to control the college 
_and won the verdict of the Supreme Court of the United 
_ States (see Dartmouth College case). Jn another famous 
case, he held that it was constitutional for the federal 
_ government to charter a national bank. Representing 
Massachusetts in the United States House of Represent- 
_atives from 1823 to 1827, he insisted that a protective tar- 
_ iff was unconstitutional. But after his election to the Unit- 
_ ed States Senate in 1827, he became the country’s most 
eloquent tariff advocate. 
The U.S. senator. The so-called “tariff of abomina- 
- tions,” passed in 1828, led John C. Calhoun of South Car- 
olina to develop the theory that a state could “nullify” 
_ federal laws, and refuse to obey them (see Nullification). 
Senator Robert Y. Hayne of South Carolina brilliantly de- 


. 





| 








Detail of an oil painting on canvas {about 1850) by 
G. P. A Healy; Faneuil Hall, Boston (City of Boston Art Commisston) 


Daniel Webster, right, opposed Senator Robert Y. Hayne ina 
famous Senate debate in 1830 over states’ rights. Webster reject- 
ed Hayne’s view that a state could nullify federal laws. 
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fended nullification in 1830, and Webster answered him 
with a famous speech declaring that the Constitution 
had created a single, unified nation (see Hayne, Robert 
Young). In 1832, when South Carolina tried to put nullifi- 
cation into effect, Webster gave strong support to Presi- 
dent Andrew Jackson in resisting the attempt. 

But Webster disagreed with Jackson on other issues, 
especially on the question of the Bank of the United 
States. When Jackson vetoed a bill for rechartering the 
bank, Webster did his best to save the institution, but 
failed (see Bank of the United States). 

During his last years in the Senate, Webster opposed 
adding Texas to the Union and also opposed the war 
with Mexico. He feared that the country might break up 
because of a quarrel over territories in the West. Most 
Northerners wished to keep slavery from spreading into 
the new territories, but Southerners were ready to leave 
the Union if the spread of slavery was prevented. In a 
“Union-saving” speech, Webster favored the Compro- 
mise of 1850 and helped get it passed (see Compromise 
of 1850). Some Northerners denounced his willingness 
to give Southerners part of what they wanted. 

Secretary of state. Webster served as secretary of 
state under Presidents William Henry Harrison and John 
Tyler, and then under President Millard Fillmore. Under 
Tyler, he negotiated the Webster-Ashburton Treaty 
which settled the Maine boundary dispute and avoided 
a war with the United Kingdom (see Webster-Ashbur- 
ton Treaty). Under Fillmore, he befriended the Hungari- 
an patriot Lajos Kossuth and spoke for Hungarian inde- 
pendence (see Kossuth, Lajos). 

The man. Webster was a handsome, imposing man 
with deep-set, penetrating eyes, craggy brows, dark 
complexion, and a rich voice. After the founding of the 
Whig Party in the 1830's, Webster became one of its top 
leaders, along with his great rival, Henry Clay. His Whig 
friends thought he deserved to be president, and he ran 
as one of the party’s three candidates in 1836. His later 
failures to become president made him bitter at the end 
of his life. A statue of him represents New Hampshire in 
Statuary Hall in the U.S. Capitol. Richard N. Current 


Additional resources 


Baxter, Maurice G. One and Inseparable: Daniel Webster and the 
Union. Harvard Univ. Pr., 1984. 

Remini, Robert V. Daniel Webster: The Man and His Time. Nor- 
fon 1297. 


Webster, John (1580?-1625?), an English playwright, is 
noted for two tragedies, The White Devil (completed 
about 1612) and The Duchess of Malfi(completed about 
1613). Essentially, both plays deal with the common Eliz- 
abethan subject of revenge. But their power lies in the 
complexity of the characters’ motives for acting as they 
do, the physical horror of the situations, and poetic dia- 
logue which is second only to that of William Shake- 
speare. The plays show the world as corrupt and im- 
moral. However, Webster used dramatic action to 
express the concern of all great tragic writers in the 
restoration of moral order. 

Webster was born in London, but little is known of his 
life. He wrote or collaborated in writing more than a 
dozen plays and entertainments and his works were ap: 
parently popular with audiences. Albert Wertheim 
Webster, Noah (1758-1843), was an American educa- 
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tor and journalist who won fame for compiling Web- 
ster’s Dictionary. This work was the finest English dictio- 
nary of its time. Its most recently revised form is Web- 
ster’s Third New International Dictionary. 

Webster was born in the village of West Hartford, 
Connecticut. He was descended from John Webster, 
governor of Connecticut in 1656, and from William 
Bradford, who governed Plymouth Colony for more 
than 30 years. Webster graduated from Yale College. He 
then studied law and was admitted to the bar at Hart- 
ford. But Webster practiced law only briefly. 

While teaching school at Goshen, New York, in the 
1780's, he compiled an elementary spelling book. He 
then compiled a grammar, and, finally, a reader for 
schoolchildren. Millions of copies of the speller were 
sold well into the 1900's and helped standardize spelling 
and pronunciation in the United States. 

Webster campaigned for the first American copyright 
laws. He became an active member of the Federalist Par- 
ty, and wrote many political pamphlets. In 1793, he be- 
came the editor of two Federalist newspapers. After 
1803, he devoted most of his time to dictionary work. 

In 1806, Webster published his first dictionary. He 
thought of it as a preliminary effort. His great dictionary, 
An American Dictionary of the English Language, ap- 
peared in two volumes in 1828. This work, which was 
enlarged for an edition in 1840, included 12,000 words 
and 40,000 definitions that had never before appeared in 
a dictionary. After his death, Webster's heirs sold the 
dictionary rights to the G. and C. Merriam Co. of Spring- 
field, Massachusetts. Bert Hitchcock 

See also Dictionary (History). 

Webster-Ashburton Treaty was an agreement be- 
tween the United States and the United Kingdom. It set- 
tled a number of annoying disputes between the two 
countries. Secretary of State Daniel Webster signed the 
treaty for the United States and Lord Ashburton for the 
United Kingdom at Washington, D.C., in August 1842. 
The most important dispute settled was the fixing of the 
boundary line between Canada and the state of Maine. 
The United States received more than half of the disput- 
ed area of 12,000 square miles (31,100 square kilome- 
ters). The treaty also settled several minor disputes and 
provided for the mutual extradition of criminals. The ne- 
gotiations provided opportunity for the peaceful discus- 
sion of problems arising from British efforts to suppress 
the African slave trade. The Webster-Ashburton Treaty 
was one of many instances in which the United States 
and the United Kingdom settled disputes without going 
to war. Robert F. Dalzell, Jr. 


Wedding anniversary gifts 


Wedding. See Marriage. 

Wedding anniversary. It is customary for married 
couples to celebrate their wedding anniversaries. The 
10th, 25th, and 50th anniversaries generally receive spe- 
cial attention. A certain type of gift is appropriate for 
many anniversaries. For example, silver is given to a cou- 
ple married for 25 years, and gold is given to a couple 
married for 50 years. 

Invitations to an anniversary celebration may be sim- 
ple, handwritten notes or formal, printed or engraved 
cards, depending on the number of guests expected. In 
early years of marriage, the couple usually hosts a party 
for close friends to celebrate the anniversary. In later 
years, their children and grandchildren may honor them 
with a party or send them on a cruise or a trip. Examples 
of traditional gifts are listed in the table below. 

Letitia Baldrige 
Wedekind, VAY duh kihnt, Frank (1864-1918), was a 
German playwright who savagely attacked the smug- 
ness, hypocrisy, and corruption he saw in middle-class 
morality. His characters are overdrawn and sometimes 
grotesque symbols of the individual's sexual freedom 
and physical vitality. They scorn the conformity of the 
middle class. The plays Earth Spirit (1894), Pandora’s Box 
(1894), and The Marquis von Keith (1900) are variations 
on Wedekind's view of society. An earlier play, Springs 
Awakening (1890-1891), established Wedekind’'s reputa- 
tion as a controversial playwright. In this play, Wedekind 
says the torments of youth are caused by the cruelty and 
narrow-mindedness of the adult world. 

Wedekind was born in Hanover and grew up in 
Switzerland. In 1912, he formed a theater company that 
toured Germany performing his plays. Peter Gontrum 
Wedge is a device that has two or more sloping sur- 
faces that taper either to a sharp edge or to a point. 
Wedges are used to split or pierce materials, and to ad- 
just the positions of heavy objects. Knives, chisels, axes, 
pins, needles, and nails are wedges. A wedge must 
overcome the resistance of friction as well as the resist- 
ance of the material it is being used on. The total resist- 
ance may be high enough to require heavy blows from 
a hammer to drive the wedge forward. See also Ma- 
chine (picture: Six simple machines). 

Wedgwood, Josiah. See Wedgwood ware. 
Wedgwood ware is a type of pottery first made by 
the English potter Josiah Wedgwood about 1759. The 
term Wedgwood ware generally refers to Wedgwood's 
fine creamware, a cream-colored earthenware. In 1765, 
Queen Charlotte, wife of King George III, ordered a set 
of creamware tableware. She was so pleased with it that 





|) ee Paper, plastics, furniture 

S@UONG 60... oc cere Cotton, china 

ined eee). ee ey Leather, any leatherlike article 

FOULS nee eee ee Linen, silk, synthetic silks 

FM! oe veneer Wood and decorative accessories 
for the home 

Sixties cere... Se Iron 

SEVEREN 022. c0scces ese Meee Wool, copper, brass 

Bighthaees ..2....0. ee Bronze, electric appliances 

i) Se Pottery, china, glass, crystal 

VeuUUW. 5.6 5.003 Sucnase Tin, aluminum 

BICVENED o.6 osc eens ss os Steel 

UMWON ica Peete aoe, Linen, silk, nylon 


Thirteenth ................ Lace 

Founteenthiec...... 2.2.0. Ivory, agate 

Eilteentiien......... se. oe Crystal, glass 

Twentieth ................. China or occasional furniture 

Twenty-fifth............... Silver 

THINKGM Pace... .. 02. ee Pearls or personal gifts 

THirtynier. a... ss. ee Coral, jade 

FOrtiedy Pes. ses ee Rubies, garnets 

Forty-tiitit ............-.2 Sapphires, tourmalines 

Fiftieth ....0e. Serres Gold 

Fifty-fifth ...... a... F Emeralds, turquoise 

Sixtieth, Seventy-fifth ..... Diamonds, diamondlike stones, 
gold 
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Dwight M. Beeson, the Wedgwood Society of New York 


Wedgwood ware is a popu- 
lar type of English pottery. 
The term generally refers to a 
cream-colored earthenware 
known as creamware or 
Queen's Ware. A type of 
stoneware called jasper often 
features white raised designs 
on a blue background. Both 
plates were created during 
the late 1700's. 








Leonard S. Rakow, M.D., the Wedgwood 
Society of New York 


she allowed Wedgwood to name the pottery Queens 

_ Ware. It is still known and sold by that name. 

__In addition to Queen’s Ware, Wedgwood made other 
kinds of pottery. They included Egyptian black or black 

_ basalt, a black stoneware; rosso antico, a red stoneware; 
and a stoneware called jasper that came in blue, green, 
lavender, pink, and yellow. Many of the jasper pieces 
had delicate raised designs, usually in white. 

Wedgwoods pottery reflected the English taste for 

ancient Greek and Roman designs. He made copies of 
antique vases and sculptured ornaments, as well as 

chess sets, buttons, cameos for jewelry, and plaques to 
decorate furniture. Wedgwood also manufactured stat- 

| uettes, flowerpots, and other practical or decorative ob- 

_ jects. Wedgwood ware is still made today in Barlaston, 

~ near Stoke-on-Trent. William C. Gates, Jr. 
Wednesday, WEHNZ dee or WEHNZ day, is the Eng- 
lish name for the fourth day of the week. This day gets 
its name from Woden, or Odin, the chief god in Teuton- 
ic mythology, to whom it was sacred. At the beginning 
of the Christian Era, the Germans called the day 
Woden's-day. Its name later changed to Wednesday. The 
first to name the days of the week after gods in mytholo- 
gy were the ancient Romans. They called the fourth day 
of the week after the god Mercury. From this name, the 
French called Wednesday mercredi. See also Ash 
Wednesday; Odin; Week. 
Weed is any plant that grows where people do not 
want it to grow. A plant may be considered a weed in 
one place but not in another. For example, a morning- 
glory in an alfalfa field is a weed pest, but a morning- 
glory in a garden is a lovely flower. Some plants, such as 
poison ivy and poison oak, are called weeds wherever 
they grow because they have no known use. 


Jack Santino 
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Many weeds are destructive. These species reduce 
both the quality and quantity of crops by competing 
with them for sunlight, water, and nourishing sub- 
stances in the soil. Some types of weeds also shelter in- 
sects and diseases that damage nearby crops. Farmers 
in the United States spend more than $8 billion annually 
to control weeds. Nevertheless, the yearly loss due to 
weeds in crops totals about $10 billion. Weeds are usu- 
ally considered unsightly in gardens, parks, and play- 
grounds. They interfere with transportation if allowed to 
grow unchecked along highways, railroad tracks, and 
waterways. 

Some kinds of weeds, such as jimson weed and lo- 
coweed, are poisonous to human beings and other ani- 
mals. Certain weeds, including nettles and poison ivy, 
produce severe skin reactions in most people. Ragweed 
pollen causes hay fever in many individuals. 

Weeds can be beneficial in some cases. For example, 
they reduce soil erosion on land where cultivated plants 
do not grow. They also provide shelter and food for 
birds and other wildlife. A weed, such as quackgrass, 
may serve as food for livestock if other food is not avail- 
able. People in some countries eat parts of dandelions, 
lamb’s-quarters, and other weeds. Fireweed, one of 
many weeds used in making certain medicines, helps 
relieve pain. Other weeds, such as goldenrod and wild 
carrot, are attractive in gardens. 

How weeds grow. Weeds are classified as annuals, 
biennials, and perennials, depending on how long they 
live. Annual weeds grow from seeds and live one year 
or less. There are two kinds of annual weeds, summer 
annuals and winter annuals. Summer annuals start to 
grow in Spring and produce seeds before dying in fall. 
Winter annuals begin to grow in fall and produce roots 
and a group of leaves, called a rosette, before winter. 
The plant then remains inactive until spring, when it 
grows to maturity. Common annual weeds include crab- 
grass, dodder, and ragweed. 

Biennial weeds grow from seeds and live about two 
years. They produce roots and a rosette during the first 
year and then remain inactive until spring. Biennials pro- 
duce stems, flowers, and seeds during the second year. 
Examples of biennial weeds include burdock, poison 
hemlock, and wild parsnip. 

Perennial weeds, which live longer than two years, 
grow from seeds or from other parts of a plant. New 
growth may start from the roots, bulbs, or stems if the 
upper part of a plant dies or is cut down. Most perenni- 
als are difficult to control because they have extremely 
deep root systems. Canada thistle, dandelion, and 
quackgrass are common perennial weeds. 

Weeds may spread from one area to another in a vari- 
ety of ways. Many weed seeds have special structures 
that enable them to travel great distances on wind cur- 
rents. For example, the dandelion has a fluffy seed struc- 
ture that can be blown for miles. Birds and other ani- 
mals also scatter seeds of weeds. People spread weeds 
by means of seeds caught on farm and lawn equipment. 
In addition, weed seeds may be moved from one place 
to another in animal feed and among crop seeds. 

Weed control. There are four general methods of 
weed control—cultural, mechanical, biological, and 
chemical. Cultural control is the use of efficient crop 
production to prevent weeds from growing. One such 
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technique involves planting crop seeds that are free of 
weed seeds. Crop rotation helps keep weeds from 
adapting to a certain area. In small areas, a covering 
called a mulch is placed on the ground around plants to 
prevent weed growth. Common types of mulches in- 
clude grass clippings, wood chips, and plastic sheets. 
See Mulch. 

Mechanical control is the destruction of weeds manu- 
ally or by machine. Farmers use a machine called a culti- 
vator to dig up large weeds and cover smaller ones with 
soil. Tall weeds in pastures and on roadsides are con- 
trolled by mowing. Hoeing weeds or pulling them out 
of the ground by hand can be effective in small gardens, 
flower beds, and lawns. 

Biological control involves the use of natural enemies 
of weeds growing in a specific area. For example, in- 
sects and other small animals that eat certain weeds may 
be put into a field where those weeds are growing. Bac- 
teria and other organisms are used to spread diseases 
among specific species of weeds. 

Chemical control is the use of chemical compounds 
called herbicides. Most herbicides are se/ective—that is, 
they kill weeds but do not harm crops. Herbicides must 
be used carefully to avoid harm to crops, human beings, 
and wildlife. Harold D. Coble 

Related articles in World Book include: 


Amaranth Glasswort Milkweed Solanum 
Beggarweed Goldenrod Mullein Sorrel 
Bindweed Grass Nettle Sowthistle 
Brome Hemlock Parsnip Teasel 
Burdock Herbicide Pigweed Thistle 
Canada thistle Horsetail Plantain Toadflax 
Cinqueftoil Jimson weed Poison ivy Tumbleweed 
Cocklebur Knotweed Poison oak Velvetleaf 
Compass plant Lamb’s- quar- Pokeweed Viper's bu- 
Dandelion ters Purslane gloss 
Dock Lawn Ragweed Water hy- 
Dodder Locoweed Sandbur acinth 
Foxtatl barley — Lupine Smartweed Wild carrot 


Weed, Thurlow (1797-1882), was an American journal- 
ist and political leader. He became a leader of the Whig 
and Republican parties, and was largely responsible for 
the election of two Whig presidents, William Henry Har- 
rison and Zachary Taylor. His support of William H. Sew- 
ard, U.S. secretary of state, led to Weed’s appointment 
as a commissioner to England and France at the outset 
of the American Civil War (1861-1865). Weed was born at 
Cairo, New York. In 1830 he established the Albany (New 
York) Evening Journal. Joseph P. McKerns 

Week is a division of time which includes seven days. 
We do not know exactly how this division of time be- 
gan, but the ancient Hebrews were among the first to 
use it. The book of Genesis in the Bible says that the 
world was created in six days and the seventh day, or 
Sabbath, was a day of rest and worship. 

The ancient Egyptians named each day of the week 
for one of the planets, which they incorrectly believed 
included the sun and the moon. They considered the 
seventh day merely as a day of rest and play. Among the 
later Romans, the days of the week were named after 
the sun, the moon, and the five planets then known. 
Each day was considered sacred to the Roman god as- 
sociated with that planet. The days were known as Sun’s- 
day, Moon’s-day, Mars-day, and so on. This system was 
used about the beginning of the Christian Era. The Eng- 


lish names for the days Tuesday, Wednesday, Thursday, 
and Friday were derived from the names of Norse gods. 

James Jespersen 

See also separate articles in World Book on each day 
of the week. 

Weems, Mason Locke (1759-1825), was an American 
clergyman who became famous as a writer and travel- 
ing bookseller. An Episcopal priest, he was often called 
“Parson” Weems. He wrote the first popular biography 
of United States President George Washington, The Life 
and Memorable Actions of George Washington (about 
1800). It includes many tales that Weems apparently in- 
vented, notably the one about the young Washington 
chopping down a cherry tree. Weems also wrote bi- 
ographies of other leading Americans and several moral 
tracts. Weems was born in Anne Arundel County, Mary- 
land. Marcus Klein 

Weevil, WEE vuhl is the name of many kinds of beetles 
with a long snout. They are among the worst insect 
pests that attack farm crops. The cotton boll weevil, 
commonly called the bo// weevil, is one of the most de- 
structive insects in the United States. The name weevil is 
also given to the grubs (larvae) of these beetles. Both 
grubs and adult weevils cause damage. 

Adult weevils are sometimes so small that they are 
hard to see. They have long snouts that may be longer 
than the rest of the body. These insects lay their eggs in 
the stalk, seed, or fruit of the plant. The grub then feeds 
on these plant parts, causing great damage. 

Besides the boll weevil, there are other kinds that at- 
tack grain, fruit, clover, and alfalfa. The granary weevil is 
harmful to wheat and other seeds. It lays its eggs on the 
seed after it is stored, and the grubs burrow into the 
grain. The rice weevil destroys rice and other cereals in 
the same way. The a/fa/fa weevil first appeared in Salt 
Lake City about 1904. It has spread rapidly and causes 
great loss in alfalfa-growing regions every year. This in- 
sect is less than } inch (6 millimeters) long and is gray- 
ish-brown to almost black. It came to the United States 
from southern Europe. In its native home it has many in- 
sect enemies that attack the weevil and its eggs, and 
keep it in check. The U.S. Department of Agriculture has 
imported large numbers of weevil enemies. It has 
spread them among the weevils to keep down the dam- 
age to alfalfa. 

There are also many kinds of fruit weevils. The p/um 
curculio is the most important of the group that attacks 
apples, cherries, and plums. The wormlike larvae of 
these insects feed on the fruit, which falls off or spoils. 

Ellis W. Huddleston 

Scientitic classitication. Weevils belong to the weevil or 
snout-beetle family, Curculionidae. 

See also Beetle (Kinds of beetles); Boll weevil; Grain 
weevil. 

Weighing scale. See Scale, Weighing. 

Weight is a measure of the heaviness of an object. The 
term weight has two general meanings. In science and 
technology, the weight of an object is the gravitational 
force on the object. When weightis used in this sense, 
the units of weight are units of force. In the International 
System of Units (SI), the modern metric system, the unit 
of force is the newton. In the inch-pound system custom- 
arily used in the United States, units of force include the 
ounce and the pound. One pound equals 4.448 newtons. 








| In commercial and everyday use, weightis used to 

| mean mass, the amount of matter in an object. When 

| people use weightin this sense, they measure it in 

| pounds or kilograms. The kilogram is the SI's base unit of 

| mass. One pound equals 0.454 kilogram. 

) The gravitational force on an object is related to the 

) mass of the object by the equation F= mg, where Fis the 

| force, mis the mass, and gis the acceleration due to 

gravity. At the surface of the earth, gis about 9.8 meters 

| per second per second. A one-kilogram object therefore 

| has a weight—in the sense of gravitational force—of 

about 9.8 newtons (2.2 pounds). On the moon, where the 

acceleration due to gravity is about 1.6 meters per sec- 

ond per second, the object would still have a mass of 

one kilogram, but its weight would be about 1.6 newtons 
(0.4 pound). Michael Dine 

See also Force; Gravitation; Mass. 

Weight, Tables of. See Adolescent; Baby; Chiid; 

_ Growth. 

Weight control is the process of losing or avoiding 

) excess body fat. Weight contro! depends on the rela- 
tionship between the amount of food you eat and the 

energy your body uses to maintain itself or to exercise. 

This relationship is partly governed by heredity and oth- 

_ er factors that people cannot control. But in general, the 

less you eat and the more you exercise, the less fat you 
will have. 

_ Weight contro! is medically important because excess 

_ body fat is a major factor in many health problems. Ex- 

_ cess fat that is severe enough to pose a medical risk is 

_ called obesity (oh BEE suh tee) People who carry this de- 

gree of excess fat are called obese. Obesity may also 

- contribute to social and emotional difficulties. 

Many people who are not medically obese still weigh 

_ more than they would like. People tend to regard unusu- 

ally thin individuals, such as actors and fashion models, 

_ as ideals of personal appearance. But there is no single 

“best weight’ for anyone. Bodies come in all shapes and 

_ sizes, and weight changes at different times of life. Many 

physicians use a measurement called body mass index 

(BMI) to determine if adults are obese. You can calculate 

_ your BMI by dividing your weight in kilograms by the 

_ square of your height in meters. For example, a woman 

weighing 130 pounds (59 kilograms) who is 5 feet 4 inch- 

es (1.6 meters) tall has a BMI of 59 divided by 2.56 (that is, 

1.6), or about 23. Many doctors consider a BMI from 19 

to 25 average, and a BMI above 26 or 27 obese. 


Dangers of obesity 


Obese people are more likely than thinner people to 
get certain diseases. Such diseases include appendicitis, 
cirrhosis, diabetes, coronary heart disease, and other 
diseases of the heart and blood vessels. Treatment of 
these diseases in people with obesity may be less likely 
to succeed. Obese patients with one of these diseases 
may have a better chance of recovery if they reduce. 

Obese people have more falls and other accidents 
than thinner people because excess weight slows peo- 
ple down and hampers coordination. Obesity can also 
complicate surgery and recovery from injuries. Excess 
weight cuts down freedom of movement, especially in 
the elderly, and thus can lower general health because 
of lack of exercise. Decreased movement can also com- 
plicate treatment of obese patients with arthritis. 
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In many parts of the world, obese people experience 
discrimination. Fat people are often treated unkindly by 
others, including their classmates in school. They may 
have less social success than thinner people and find it 
harder to get jobs. 


Causes of obesity 


Eating too many calories. Food energy is measured 
in units called ca/ories. Each food calorie technically 
equals 1,000 of the calories used to measure other kinds 
of heat energy (see Calorie). If you eat more calories 
than you burn, most of the excess will turn into body fat. 
If you eat fewer calories than you use, your body will 
burn its stored fat for energy. Whenever you eat about 
3,500 more calories than you use, you will gain 1 pound 
(0.5 kilogram). You will lose a pound of body fat if you 
consume 3,500 fewer calories than you use. Some coun- 
tries that use the metric system measure the heat energy 
from food in jou/es instead of calories. One food calorie 
equals about 4,182 joules. 

The amount of food you eat can play a much more im- 
portant role in weight control than the kinds of food. 
People who are overweight, of average weight, or un- 
derweight may all eat the same kinds of food. Their 
weight differences often result from the amount they eat 
in relation to the amount of energy they use. 

Certain centers in the brain control the sensations as- 
sociated with appetite, hunger, and satisfaction. These 
centers normally make people eat an amount of food 
that provides the right amount of energy for their needs. 
The feeding centers make people want to eat. The sati- 
ety (suh TY uh tee) centers act as a brake on the feeding 
centers. They make people feel satisfied and stop eating. 

The feeding and satiety centers are extremely compli- 
cated mechanisms. Their function may be affected by 
emotional pressures or physical processes. For exam- 
ple, strong emotions, such as great disappointment, 
cause some people to stop all physical activity. At such 
times, these people eat more than they usually do and 
gain weight. Other people may respond to disappoint- 
ment by moving around more, eating less, and losing 
weight. 

Children and pregnant women need a surplus of calo- 
ries for growth. But even these groups can gain body fat 
if their food intake is extreme. Some scientists believe 
that any period of intense overeating in childhood or lat- 
er life can lead to development of excessive numbers of 
fat cells. These experts think that these cells store fat so 
readily that people who develop excessive numbers 
may be obese for the rest of their lives. 

Physical inactivity is a leading cause of obesity 
among all age groups, but especially among children 
and teen-agers. Most obese young people do not eat 
more than young people of average weight. But they are 
so inactive that, even with a moderate appetite, they eat 
more than they need and accumulate excess tat. 

Exercise burns up calories. The more vigorous the ac- 
tivity, the more calories it uses. A 150-pound (68-kilo- 
gram) person walking at 3 5 miles (5.6 kilometers) per 
hour will use up 502 calories—the number of calories in 
a milk shake—in 97 minutes. That person will use up the 
same number of calories in 61 minutes by riding a bicy- 
cle, or in 26 minutes by running. 

The number of calories used is proportional to a per- 


182 Weight control 


son's weight. If you weigh 75 pounds, for example, you 
will burn half as many calories as a 150-pound person 
by doing the same exercise for the same length of time. 

The appetite of active people can increase if they be- 
come very active. If they become inactive, their appetite 
will not necessarily decrease. Appetite tends to remain 
above a minimum level even if activity drops. 

Heredity. Scientists have learned much about the re- 
lationship between heredity and obesity in animals, es- 
pecially mice. This relationship is based on genes, the 
chemical units in cells that determine inherited charac- 
teristics. Genes determine whether excess weight is 
stored as lean or fat tissue. Scientists have discovered 
that mice and certain other animals have a gene that 
causes the satiety center not to operate. Other genes in 
some mice cause their bodies to overproduce certain 
hormones. As a result of these hormones, the mice 
make body fat too easily or use it up with difficulty. Still 
other genes cause some mice to become obese more 
quickly than others when physically inactive or when 
given a diet high in fat. See Gene; Hormone. 

The role of genes in human obesity is an active area 
of study. Scientists suspected that genes might be in- 
volved in human obesity because the weight of children 
is often related to the weight of their parents. For ex- 
ample, in some studies of high school students, only ap- 
proximately 8 percent of students with thin parents were 
obese. But if one or both parents were obese approxi- 
mately 75 percent of the students were overweight. Fur- 
ther, the weight of adopted children does not appear to 
be related to the weight of their adoptive parents. In 
1994, scientists announced the discovery of the first 
gene believed to be associated with obesity in human 
beings. Researchers have since found other genes that 


Energy equivalents of calories in some foods 


This table shows the calories in some foods, and the minutes it would take a 150-pound (68-kilo- 
gram) person to use them up in various ways. A person half as heavy would need twice as long. 


Food Calories Minutes of 

lying down 
ApIONGEGE Tt. ... eee eas s - 125 83 
Beans, green, canned, 1cup ........... 25 17 
Bread and butter .......-.....-s.4.... 100 67 
Cake, yellow, with 

chocolate frosting, 1 piece........... 235 152 
Carrot, grated, raw, lcup.............. 45 30 
Chicken potpie, I pie ................... 545 363 
ot Rik et). Se i eer oD 63 
PEE EASICES 05. cso ea hie ws cece vs ceuvewnns 140 93 
Hamburger sandwich .................. 245 163 
Ice cream, vanilla, } cup................ 135 90 
Malted milk shake, 10 ounces.......... a35 228 
Milk, whole (3.3% fat), ]cup ............ 150 100 
Milk, lowfat (2% fat), lcup ............. 120 80 
Pancake with syrup .................... ie 81 
Peas, green, canned, } cup ............ ay, 38 
Pie, apple, j of pie ...................... 405 270 
Pizza, cheese, 15-inch diameter, 

POUR Z Parsee ees Wee an 290 193 
Pork chop, pan fried ................... 335 paje 
Shrimp, french-fried, 7 medium ....... 200 133 
Spaghetti with tomato sauce and 

Cho i A oe 190 Vey, 
Steak, sirloin, 3 ounces ................. 240 160 
Strawberry shortcake .................. 417 278 


appear to play a role in human obesity. 

Diseases and other causes. Obesity may result from 
a number of diseases. Some ailments of the endocrine 
glands cause these glands to release too much of a hor- 
mone into the bloodstream. The excess hormone dis- 
turbs the feeding and satiety centers of the brain. In ad- 
dition, obesity can result from damage to these brain 
centers caused by infection, injury, or a tumor. 


How to control obesity 


You should consult a physician and have amedical 
checkup before starting any extensive weight reduction 
program. The advice of a dietitian is also useful. An 
obese person may need psychological help as well, es- 
pecially if the person is young and has been teased and 
made to feel guilty, hopeless, or worthless. Psychologi- 
cal treatment can help overcome these feelings so that 
obesity can be treated as a medical problem. 

Diet. The first step in weight reduction is to develop a 
healthy diet that stops weight gain. Any reducing diet | 
must provide fewer calories than a person uses. For ex- 
ample, people who eat 1,000 calories a day less than 
they use will lose about 2 pounds (0.9 kilogram) a week. 
Doctors generally advise most patients against trying to 
lose weight any faster. 

The foods in a reducing diet must provide a well-bal- 
anced selection of all the nutrients needed for good 
health. There is no evidence that extreme diets—for ex- 
ample, “low carbohydrate” or “low protein’ diets, or di- 
ets based on single foods—have any advantage over a | 
balanced diet. For a complete discussion of well-bal- 
anced diets, see Nutrition. In addition, the foods in a re- 
ducing diet should taste good and be easy to buy and to 
cook. 


Minutes of Minutes of Minutes of Minutes of | Minutes of 





walking walkin bicycle swimming runnin 
(2? mph) (4mph) riding (9 mph) (7 mph 

34 23 20 14 14 

7 3. 4 2 63 
af 18 16 11 11 
64 43 38 26 26 
WZ 8 7 =) be) 
149 39 87 60 60 
26 17 15 10 10 
38 25 22 15 1S 
67 45 39 27 zy 
a7 25 ZZ 15 Lge) 
31 61 54 a7 37 
41 27 24 16 16 
36 Fag 19 13 Us 
35 22 19 lis 13 
16 10 9 6 6 
110 74 65 44 44 
72 53 46 32 a2 
91 61 54 37 37 
ys) 36 OL 22 22 
eye Se, 30 21 21 
65 44 38 26 26 
114 76 67 45 45 





Energy equivalent values based on figures compiled by Robert E. Johnson, Professor Emeritus, University of Illinois. 


Calorie content of food based on Nutritive Value of Foods, U.S. Dept. of Agriculture, 1985. 


| 

| A weight reducer should aim to develop a realistic 
idea of the actual number of calories in various foods. 
Many people believe that such foods as baked potatoes 
and bread have many more calories than they do. Peo- 
ple also underestimate the calories in such foods as 
steak. 

Distribution of calories among meals and snacks is up 
to an individual. Some people can avoid hunger if they 
divide their calories among four or five light meals or 
| snacks a day. Others can follow a diet better if they eat 
three meals a day and have no snacks. 

Exercise. People on reducing diets must also in- 
crease their exercise. But an obese person—even one 
who is otherwise healthy—should not suddenly start a 
program of prolonged, strenuous exercise. An exercise 
program should be developed gradually to avoid dan- 
gerous strain on the heart or other body parts. One 

good way to start is to take daily walks and increase 
their length. More demanding exercises can be added 
\ as a person becomes fitter and thinner. A person should 
_ build up to five to six hours of exercise per week. Men 
| over 40 years old, women over 50, and anyone with risk 
/ factors or symptoms of heart or lung disease should 
consult a physician before starting a vigorous exercise 
program. 

Drugs. Doctors may prescribe drugs as part of a 
weight control program for carefully selected patients 
who are seriously obese. To be effective, these drugs 
must be combined with a reduced calorie diet and reg- 
| ular exercise. Patients should receive close medical su- 
pervision while taking any weight control medicine. 
Some such drugs have been linked with extremely seri- 
_ous side effects. Researchers are continuing their efforts 

to develop safe, effective drugs to help control weight. 

Surgery. Extremely overweight people whose obesi- 

ty is life-threatening and who cannot reduce with other 
-methods may need an operation to reduce the size of 
their stomach. In one such operation, called gastroplasty 

or gastric stapling, a surgeon uses a large stapling de- 
vice to close off most of the patient's stomach. After the 
surgery, the patient can eat only a smal] amount of food 
before becoming full. George L. Blackburn 
_ See also Diet; Food (Recent developments); Nutrition 
(Nutrition guidelines); Overeaters Anonymous. 
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Additional resources 





Berg, Frances M. Women Afraid to Eat: Breaking Free in Today's 
Weight-Obsessed World. Healthy Weight Network, 2000. 

Drohan, Michele |. Weight-Loss Programs. Rosen Pub. Group, 

ee 198. 

| Hensrud, Donald D., ed. Mayo Clinic on Healthy Weight Kens- 

| ington Pub., 2000. 

Vogel, Shawna. The Skinny on Fat Our Obsession with Weight 
Control W. H. Freeman, 1999. 
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Weightlifting involves the lifting of weights attached 
to a barbell. People lift weights for exercise and to build 
their muscles. Weightlifting also serves as the basis of 
competitive sports called weightlifting and powerlifting. 
In these sports, athletes compete to determine who can 
lift the most weight. Such competitions match lifters 
with similar body weights. Athletes who participate in 
other sports sometimes lift weights to increase their 
strength and flexibility. Lifting weights is also a popular 
hobby for improving muscle tone and general health. 
Professional bodybuilders lift weights to improve their 
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© Douglas Kirkland, Sygma 


A powertul weightlifter raises a heavy metal barbell over his 
head during competition in the Olympic Games. 


muscular development. They exhibit their physiques in 
organized competitions. Judges decide which body- 
builder has the best body. 

In the sport of weightlifting, there are two types of 
lifts—the snatch and the clean and jerk. |n the snatch, 
lifters bend down and grasp the barbell. They then lift 
the bar in a quick motion, raising it above their head 
while squatting under it. In the clean and jerk, the lifter 
brings the bar to a resting position at the shoulders, 
then jerks the barbell over the head by thrusting out the 
arms and legs. 

Participants are allowed three attempts on each lift. 
Weights are added to the barbell after each successful 
attempt. A panel of three referees determines whether 
each lift was properly executed. The lifter in each class 
who lifts the highest total wins. The total is the weight of 
the heaviest successful snatch added to the heaviest 
successful clean and jerk. Weightlifting is an event in the 
Summer Olympic Games. 

In the sport of powerlifting, the three chief types of 
lifts are the squat, the bench press, and the dead /ift In 
the squat, lifters stand upright with the barbell resting 
on the rear of the shoulders. They then lower them- 
selves to a squatting position, pause, and again rise to 
an upright position. In the bench press, lifters raise and 
lower the weight above their chest while lying on their 
back on a bench. In the dead lift, the barbell rests on the 
floor in front of the lifter. The competitor bends, grasps, 
then lifts it in one motion and straightens to a standing 
position, keeping the weight hanging at arm’s length. 

Critically reviewed by the United States Weightlitting Federation 


See also Bodybuilding; Olympic Games (table). 


Additional! resources 


Baechle, Thomas R., and Groves, B. R. Weight Training: Steps to 
Success. 2nd ed. Human Kinetics, 1998. 

Roberts, Scott, and Weider, Ben. Strength and Weight Training 
for Young Athletes. Contemporary Bks., 1994. 

Savage, Jeff. Fundamental Strength Training. Lerner, 1998. 
Younger readers. 
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Weights and measures are tools that we use to 
measure the physical properties of things. They are es- 
sential elements for trade and commerce, and they lie at 
the foundation of science and engineering. 

A measurement unit is a precisely defined quantity 
that can be used to measure all other quantities of the 
same kind. For example, we can use the unit meter to 
measure any length or distance—the height of a person, 
the length of a swimming pool, or the distance to the 
moon. 

A measurement standard is an object that uniquely 
defines or represents the size of a unit. One important 
standard is known as the international prototype kilo- 
gram. This standard is a particular weight that is made of 
an alloy (mixture) of the metals platinum and iridium. It is 
the standard for the k//ogram, a unit of mass (amount of 
matter). All standard weights in the world, including 
those for pounds and ounces, are related to this one. 

All countries enforce the uniform use of measure- 
ment standards within their borders. Inspectors check 
the accuracy of gasoline pumps to make sure that what 
is being sold as a liter or a gallon of gasoline is actually 
that much gasoline. Other officials check the scales used 
to weigh meat, fruits, and vegetables in grocery stores. 
Still others weigh samples of packaged foods and com- 
pare the weight with what is printed on the labels. 

Measurement systems. Groups of units are organ- 
ized into measurement systems. The most widely used 
measurement system is the modern metric system, 
which is known as the International System of Units. 
People commonly refer to this system by the initials SI, 
which stand for its name in French: Systéme Internation- 
al d Unités. 

Since about 1980, every technologically advanced na- 
tion but the United States has used SI for almost all 
measurements. In the United States, scientists and most 
engineers use SI. But for many commercial and every- 
day measurements, Americans use the jnch-pound sys- 
tem. This system consists mainly of units that English 
people brought to what is now the United States. The 
English brought the units with them in the 1600’s, when 
they began to settle along the Atlantic coast of North 
America. 

Because of the source of the units, Americans often 
call them English units. Because the units have been 
used for so long in the United States, people there 
sometimes refer to them as customary units. 

The inch-pound units are now defined in terms of SI 
units. In 1959, the United States and other English-speak- 
ing nations entered into an agreement that made the 
foot equal to exactly 0.3048 meter and the pound equal 
to exactly 453.59237 grams. However, for land surveying 
in the United States, an older definition of the foot is 
sometimes used. This foot, called the U.S. survey foot, is 
exactly +457 meter long. 

Representatives of countries throughout the world 
regulate SI. These delegates gather every four years at a 
General Conference on Weights and Measures. A per- 
manent organization called the International Bureau of 
Weights and Measures (BIPM) operates under the au- 
thority of the General Conference. The BIPM, which is 
located in France, maintains the fundamental measure- 
ment standards of the SI. For example, the BIPM careful- 
ly preserves the international prototype kilogram. This 


organization also compares national prototype stand- 
ards with the international standards. 

In the United States, the National Institute of Stand- 
ards and Technology, an agency of the Department of 
Commerce, maintains the country’s primary measure- 
ment standards. That agency also compares other stand- 
ards with the primary standards, and it conducts studies 
in precision measurement. Many different federal and 
State agencies carry out inspections to ensure fair meas- 
urements in commerce. 

Conversion factors. Tables in this article define 
commonly used units in the SI and inch-pound systems. 
The tables also provide factors that are needed to con- 
vert from one system to the other. Suppose, for exam- 
ple, you wanted to convert a distance of 15 miles to kilo- 
meters. You would multiply 15 by 1.609, the number of 
kilometers that make up 1 mile: 15 X 1.609 = 24.135. You 
would then round this number to 24. So 15 miles equals 
24 kilometers. | 

Almost all the conversion factors in the tables are giv- — 


| 








Miscellaneous weights and measures 


“Angstrom is an old metric unit used to measure sizes of atoms 
and molecules and wavelengths of radiation. One angstrom 
equals ;; nanometer OF {599000 Millimeter (s3p55000 inch). The 
angstrom is not a part of the modern metric system (SI). 
Astronomical unit (AU) is the average distance from the earth 

to the sun—about 93 million miles (150 million kilometers). 

‘Barrel is the name given to various units of liquid capacity. The 
barrel that is used internationally for petroleum products con- : 
tains 42 United States gallons (159.0 liters). 

“Carat, used to weigh precious stones and pearls, equals 200 
milligrams (0.0071 ounce). Some people confuse carat with karat, 
a measure of the purity of gold. 

Cord is a measure of cut wood equal to 128 cubic feet or 3.625 
cubic meters. A pile of wood 4 feet high, 4 feet wide, and 8 feet 
long is a cord. 

“Furlong, used mainly to measure distances in horse races, 
equals ; mile (201.2 meters). 

Hand, used to measure horses from the ground to the withers, 
equals 4 inches (10.16 centimeters). 

Imperial pint, used to measure the volume of beverages in the 
United Kingdom, equals 34.68 cubic inches (0.5683 liter). It also 
equals 1.201 of the pints used to measure liquids in the United 
States. 

Karat is a measure used to express the proportion of pure gold 
in an alloy, one karat indicating a fraction of 5. Thus, 24-karat 
gold is pure, and 18-karat gold alloy contains }* pure gold. Some 
people confuse karat with carat, used to weigh precious stones 
and pearls. 

“Knot is a speed of 1 nautical mile (1.151 statute miles or 1.852 
kilometers) per hour. 

Light-year is the distance light travels in space in a year. It is 
about 5.878 trillion miles (9.461 trillion kilometers). 

Line, used to measure buttons, is 3}, inch (0.635 millimeter). 
Load, of earth or gravel, equals 1 cubic yard (0.7646 cubic me- 
ter) . 

Micron is an old, non-SI metric unit equal to 1 micrometer. 
Point is either of two units that specify the size of type. In the 
American Point System traditionally used in the printing indus- 
try, 1 point equals 0.01384 inch (0.3515 millimeter). In type that is 
set using modern computer programs, 1 point equals 55 inch 
(0.3528 millimeter). 

Skein is a unit used to measure yarn. There are 360 feet (109.7 
meters) in a skein of cotton yarn. 

Square, used to measure floor or roofing material, is an area of 
100 square feet (9.290 square meters). 

Stone, used in the United Kingdom to measure weight, espe- 
cially of people, equals 14 pounds (6.350 kilograms). 


“Has a separate article in World Book 

















-enin four significant figures. The significant figures are 
| the digits that follow any zeroes at the beginning of a 

| factor. For example, in the conversion factor 0.03937, 
used to convert millimeters to inches, the digits, 3, 9, 3, 
and 7 are significant figures. 

The number of significant figures in a conversion fac- 
tor indicates the precision of the factor—the larger the 
number of significant figures, the more precise the fac- 
tor. A precision of four significant figures is sufficient for 
almost all practical purposes. The tables give factors for 
the teaspoon, the tablespoon, and the cup in fewer sig- 
nificant figures because people do not use those units 
for precise work. The factor for converting inches to 
centimeters is given in three figures because this con- 
version is exact. 

Comparison of measurement systems. The metric 
system is easier to use than the inch-pound system. In- 
deed, the metric system was designed for ease of use, 
with simple relationships established among the units. 
By contrast, the inch-pound system is a combination of 
groups of units that developed separately. As a result, 
the inch-pound system involves a host of conversion fac- 
tors that are difficult to use. 

One feature that makes SI easy to use is the decimal 
relationship between the units for measuring a given 
property. For example, the base unit for the measure- 





Length and distance 


Inch-pound Metric 
1 inch (in.) =2.54 centimeters 
(cm) 
1 foot (ft. =12 in. =30.48 cm 
1 yard (yd.)" Sonik =0.9144 meter (m) 
1 rod (rd. =5 5 yd. =5.029 m 
1 statute mile (mi.) =5,280 ft. =1,609 m 
1 fathom’ =6 ft =1.829 m 
1 nautical mile =1.151 statute mile =1,852 m 
"Has a separate article in World Book 
Surface or area 
Inch-pound Metric 
1 square inch (in) =6.452 square 
centimeters (cm’) 
1 square foot (ft) =144 in? 270 Gnr 
1 square yard (yd.’) =9 ft" =0.8361 square 
meter (m) 
lacre (land measure)’ =43,560 ft? =4,047 m’ 
1 square mile {mi.) =640 acres =2.590 square 


kilometers (km’) 


*Has a separate article in World Book 
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ment of length is the meter. A larger unit for measuring 
this property is the dekameter, which is 10 times as long 
as the meter. The Hectometer is 10 times as long as the 
dekameter, and the kilometer is 10 times as long as the 
hectometer. 

To convert from one of these units to another, merely 
shift the decimal point the appropriate number of places 
to the left or right. For example, to convert meters to 
kilometers, shift the decimal point three places to the 
left. The three decimal places represent the three factors 
of 10 by which the meter differs from the kilometer. 
Thus, 2,864 meters converts to 2.864 kilometers. 

Another feature that makes SI easy to use is the sim- 
ple relationship between groups of units that measure 
different properties. For example, 1 liter of water has a 
volume of 1,000 cubic centimeters and a mass of 1 kilo- 
gram. 

In the inch-pound system, the unit that corresponds 
to the liter is the quart. But people in the United States 
use two kinds of quarts—one to measure “dry” products, 
such as strawberries, and the other for liquids. The quart 
used for dry measure has a volume of 67.20 cubic inch- 
es. The quart used for liquid measure has a volume of 
57.75 cubic inches—and 1 quart of water weighs 2.086 
pounds. 

Development of units of measure. No one knows 


Metric Inch-pound 
1 nanometer (nm) =0.001 micrometer (um) 
1 micrometer(um) — =0.001 millimeter (mm) 
1 millimeter (mm) =0.001 m =0.03937 in. 
1centimeter(cm) = =0.01 m =0.3937 in. 
1 decimeter (dm) —f-1 mi =3,937 in, 
1 meter (my =39,37 in. 
1dekameter(dam) =10m =32.81 ft. 
1hectometer(hm)  =100m =328.) ft 
1 kilometer (km) =1,000 m =3,281 ft. 
=0.6213 mi. 
"Has a separate article in World Book 
Metric inch-pound 
1 square millimeter (mm/’) — =0.000001 m’ 
1 square centimeter (cm?) —_=0.0001 m’ =0.1550 in. 
1 square decimeter(dm’) = =0.01 nv’ =15.50 in? 
1 square meter (m*) =10.76 ft? 
1 square dekameter (dam’) =100 m’ =1,076 ft2 
1 square hectometer (hm) = =10,000 nv =107,639 ft 
1 hectare (land measure) =10,000 m’ =2.471 acres 
1 square kilometer (km’) =1,000,000 ms =0.3861 mi.’ 
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who developed the first measurement units. But surely 
the need existed when tribes began to trade. Suppose 
two tribes regularly exchanged ropes for grain. The 
owners of the grain would want to know how long the 
ropes would be. The tribes would therefore need to 
agree ona unit of length. The owners of the ropes 
would want to know how heavy the grain was or how 
many baskets or pots it would fill. Thus, the two parties 
would also need a unit of weight or volume. 

Early units. The earliest measurement units were 
probably units of length. These units almost certainly 
were related to parts of the body—the hand or foot, for 
example. Later, local leaders established a particular 


Volume and capacity 


Inch-pound volume 
Inch-pound Metric 
1 cubic inch (in.’) =16.39 cubic 
centimeters (cm?) 
1 cubic foot (ft) = =1,728 ins =28.32 cubic 
decimeters (dm) 
1 cubic yard (yd3)  =27 ft? =0.7646 cubic meter (m») 
Liter-based 


metric capacity 1 milliliter (mL) 
1 centiliter (cL) 
1 deciliter (dL) 

1 liter (LY 


1 dekaliter (daL) 
1 hectoliter (hL) 
1 kiloliter (kL) 


Inch-pound 
liquid capacity 1 teaspoon 
1 tablespoon 
1 fluid ounce (fl. oz.) 
1 cup 
1 pint’ 
1 quart’ 
1 gallon’ 
inch-pound 
dry capacity 1 pint (dry) 
1 quart (dry) 
1 peck’ 
1 bushel” 
Shipping 
capacity 1 shipping ton, or 


stick of wood or a certain rod of metal as a standard. 
They made copies of this standard for commercial use 
and placed the primary standard in a temple or some 
other secure place. People based early units of weight 
on the heaviness of a given number of kernels of grain. 
They based units of volume on the capacity of baskets 
and, later, clay pots. 

Ancient civilizations developed simple groups of 
standard units. In an old Hebrew system, for example, 
four finger widths made a pa/m, and six palms made a 
cubit Not all cubits were the same, however. The He- 
brew cubit was about 450 millimeters long. The cubit 
that the Egyptians used in building the Pyramids of Giza 





of i el 


1 measurement ton, or 


1 freight ton 
1 displacement ton 


1 register ton 
“Has a separate article in World Book. 


Metric volume and capacity . 
Metric Inch-pound 
1 cubic centimeter (cm*) =0.000001 m’> = =0.06102 in? 
1 cubic decimeter(dm’) = =0.001 m> =61.02 in? ; 
1 cubic meter (m*) =35.5 1 i 
1 cubic dekameter (dam') =1,000 m: =1,308 yd? 3 
Metric Inch-pound ; | 
= cm? i 
=0.001 liter (L) =0.03381 fluid ounce (fl. oz.) % 
=0.01 L =0.3381 fl. oz ; 't 
=0.1.L =3.381 fl. oz 
=1 dm: =0.9081 dry quart 
=1.057 liquid quart ' 
=10L =2.642 gallons 4 
=100L =26.42 gallons hs 
=1,000 L =264.2 gallons I 
=28.38 bushels 
=35.31 ft? 
Inch-pound Metric 
=1/6 1). 02. => ine 
=1/2 az. =15 mL 
=29.5/ mb 
=8 fl. oz =237 mL 
=16 fl. oz =0.4732 L 
Roe 1 Oz. =0.9464 L 
=4 quarts = S789) t 
Inch-pound Metric 
=0.5506 L 
=2 pints =V1010L 
=8 quarts =8.810L 
=4 pecks =35.24 L 
Inch-pound Metric 
=40 fte =1). 132 ie 
=35 ft =0.991 mG 
=100 ft =2.832 10 





i 
| 
n about 2600 to 2500 B.C. was about 524 millimeters in 
ength. 
| Inch-pound units. Some inch-pound units originated 
n the Roman Empire, which once included most of 
hat is now England. The mile, for example, comes from 
nille passus, which means thousand paces in Latin, the 
anguage of the empire. Other inch-pound units reached 
england when Norman invaders from what is now 
rance conquered England in 1066. 
, Inthe 1500's, a law signed by Queen Elizabeth | of 
ngland established many of the present relationships 
mong the inch-pound units. Previously, the mile of 
{000 paces had been understood to be 5,000 feet. The 
1ew law established the statute mile of 5,280 feet. This 
shange also made the mile equal to exactly 8 furlongs. 
he furlong was originally the length of a furrow that 
oxen could plow without resting. The change was con- 
venient because the furlong was still widely used at the 
ime. It is now used mainly to measure distances in 
jorse races. 
. The British government simplified the standards for 
‘olume measurement in 1824. It established an /mperial 
yallon, defined as the volume occupied by 10 pounds of 
vater. The new measures of the Imperial system were 
dopted throughout the British Empire, but not in the 
: nited States, which retained the old liquid and dry 
yints and quarts that had arrived with the colonists. 
| The metric system. \n the 1600's and 1700's, a rise in 
‘aternational commerce and an increase in international 
‘ontact among scientists created a need for a new sys- 
em. Merchants and scientists wanted a system that 
vould be widely agreed upon and easy to use. Various 
jroposals were debated. Finally, in 1790, France’s Na- 
onal Assembly, or parliament, asked the French Acade- 
y of Sciences to propose a system of measurement 
tat would be suitable for adoption by the entire world. 
he work of the Academy resulted in the metric system 
dopted by France in 1795. 
France required the French people to use the metric 





















Veight and mass 


' Avoirdupois weight (mass) 








5 Inch-pound Metric 
_ 1ounce (oz.)’ =28.35 grams (g) 
1 pound (Ib.)" =16 02. =453.6 g 
1 hundredweight (short) =100 Ib. =45.36 kilo- 
grams (kg) 
1 hundredweight (long) mil 12elb) =50.80 kg 
4 ton (short) =2,000 Ib. =907.2 kg 
1 ton (long) =2,240 lb.  =1,016 kg 
. 
_ Troy weight (mass) 


1 ounce (troy) 


. 


1 pound (troy) 
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“Has a separate article in World Book 
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system in 1840. Soon after, other countries in Europe, 
Central America, and South America began to use the 
system. In 1875, 17 nations, included the United States, 
signed a document known as the Treaty of the Meter. 
That document established the International Bureau of 
Weights and Measures. It also ensured continuing inter- 
national cooperation in the development of metric 
weights and measures. 

By 1900, scientists throughout the world were using 
metric units, and most of the technologically advanced 
countries had adopted the metric system for everyday 
use. The main exceptions were the United States and the 
nations that were then part of the British Empire. But in 
1965, the pressures of international commerce persuad- 
ed the United Kingdom to announce that it would con- 
vert to SI. New Zealand began conversion in 1969, Aus- 
tralia in 1970, and Canada in 1975. 

In the United States, Presidents John Adams and 
Thomas Jefferson, whose terms ran from 1797 to 1809, 
had shown interest in the metric system. However, it 
was still litthe used at that time, even in France. The Unit- 
ed States Congress took no action on the metric system 
until 1866, when it legalized use of the metric units. In 
1893, the U.S. Office of Weights and Measures carefully 
compared the U.S. prototype standards with the metric 
standards in France. The Americans then defined the 
U.S. yard in terms of the meter and the U.S. pound in 
terms of the kilogram. 

In 1975, the United States Congress passed the Metric 
Conversion Act, which called for a voluntary change- 
over to the metric system. A bill passed in 1988 declared 
that the metric system was “the preferred system of 
weights and measures for United States trade and com- 
merce.” However, the bill did not establish a timetable 
for conversion from inch-pound units, nor did it specify 
penalties for failing to convert. 

In the early 2000's, international trade and other inter- 
national business were becoming more important to the 
United States. The growth of this commerce increased 


Metric mass 


Metric Inch-pound 
1 milligram (mg) =0.001 g 
1 gram (g)" =0.03527 02. 
1 kilogram (kg! =1,000 g =2.205 Ib. 
1 metric ton =1,000 kg =2,205i1b: 


=1.102 short tons 
=0.9842 long ton 


Inch-pound Metric 
#31.10g 
=12 ounces 2573.29 
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the pressure to use metric units in the United States. In 
engineering and manufacturing, conversion to the met- 
ric system was proceeding steadily. More and more 
consumer products were being sold in metric packag- 
ing. Examples included all medicines, even aspirin and 
vitamins; wine and liquor; and many groceries and soft 
drinks. 
Related articles. See Metric system and its list of related ar- 
ticles. See also: 
Area 
Astronomy (Units of distance) 
Calendar 
Energy (Measuring energy) 
Force (Characteristics of force) 
Heat (Temperature and heat) 
International Bureau of Weights and Measures 
League 
Light (Measuring light) 
Mass 
Mathematics 
Mile 
National Institute of Standards 
and Technology 
Navigation 
Sound (The nature of sound) 
Square measure 
Surveying 
Temperature 
Testing 
Time 
Volume 
Weight 


Bruce B. Barrow 


Weill, vy/or wy/ Kurt (1900-1950), was a German com- 
poser famous for his music for the theater. Weill is not- 
ed for music he wrote for the plays of the German play- 
wright Bertolt Brecht. The best-known work by Brecht 
and Weill is The Threepenny Opera (1928), which in- 
cludes the popular song “Mack the Knife.” They also 
wrote Happy End (1929), The Rise and Fall of the City of 
Mahagonny (1930), and The Seven Deadly Sins (1933). 
Weill was born in Dessau and studied with the noted 
composers Engelbert Humperdinck and Ferruccio Bu- 
soni. He composed instrumental music and several 
works for the stage before starting his collaboration 
with Brecht. Weill left Germany in 1933 after the Nazis 
came to power. He settled in the United States in 1935. 
Weill's first two works in America were the experi- 
mental musical plays johnny Johnson (1936) and The 
Eternal Road (1937). His first traditional musical comedy, 
Knickerbocker Holiday (1938), features the ballad “Sep- 
tember Song.” Weill’s other musicals include One Touch 
of Venus (1943), Street Scene (1947), Down in the Valley 
(1948), and Lost in the Stars (1949). Stewart L. Ross 
Weimar Republic. See Germany (The Weimar Re- 
public). 
Weimaraner, VY muh RAH nuhror WY muh rAd nuhr, 
is a hunting dog that originated in Weimar, Germany, in 
the 1800's. It was first bred to hunt big-game animals, 
such as deer and bears. Later, the dog became chiefly 
used to hunt game birds. Its gray coat, gray nose, and 
amber eyes give the dog a striking appearance. The dog 
has short fur and a tail cropped to be about 6 inches (15 
centimeters) long when the dog is full grown. The Wei- 
maraner weighs 60 to 80 pounds (27 to 36 kilograms) 
and is 24 to 28 inches (61 to 71 centimeters) high. It is in- 
telligent, friendly, and obedient and makes an excellent 
pet. The dog is sometimes called the gray ghost because 


of its color and its silent movements when hunting. See 
also Dog (picture: Sporting dogs). 

Critically reviewed by the Weimaraner Club of America 
Weinberger, Caspar Willard (1917- ), was a Re- 
publican government official who held two Cabinet 
posts. He served as secretary of defense under Presi- 
dent Ronald Reagan from 1981 to 1987 and helped di- 
rect a major increase in U.S. military forces. Weinberger 
was secretary of health, education, and welfare under 
President Richard M. Nixon from 1973 to 1975. 

Weinberger was born in San Francisco and graduat- 
ed from Harvard University in 1938. He earned a law de- 
gree from the Harvard Law School in 1941. In 1952, he 
won election to the California Assembly. In 1968, he be- 
came California state finance director. Nixon named 
Weinberger chairman of the Federal Trade Commission 
in 1970. In 1972, Nixon appointed him director of the Of- 
fice of Management and Budget. In 1989, he became 
publisher of Forbes magazine. 

In 1992, Weinberger was charged with lying to Con- 
gress and government investigators and blocking their 
investigations about the !ran-contra affair. He was sched- 
uled to stand trial in early 1993. But Weinberger de- 
clared that he was innocent of the charges, and in De- 
cember 1992, President George Bush granted him a full 
pardon. See /ran-contra affair; Reagan, Ronald W. (The 
Iran-contra affair). Charles Bartlett 
Weisgard, Leonard (1916-2000), was an American 
artist and illustrator of children’s books. He won the 
Caldecott Medal in 1947 for his illustrations for The Little 
Island by Margaret Wise Brown, writing under the 
name Golden MacDonald. Weisgard illustrated over 20 
other books by Brown and many picture books by other 
American authors, including The Courage of Sarah No- 
ble (1954) by Alice Dalgliesh. Weisgard also wrote and il- 
lustrated over 20 books, including My First Picture Book 
(1953) and The Plymouth Thanksgiving (1967). He was 
born in New Haven, Connecticut. Jill P. May 
Weismann, VYS mahn, August, OW gust(1834- 
1914), a German biologist, is known chiefly for his theo- 
ries of heredity and evolution. He stressed the inde- 
pendence from the rest of the body of the germ plasm, 
his name for the factors of inheritance in the sex cells. 
He denied that acquired characteristics can be inherited. 
He located the germ plasm in the chromosomes, a pre- 
diction that was proved correct early in the 1900's. Weis- 
mann upheld the theory of natural selection and was 
one of the first German scientists to support the British 
scientist Charles Darwin. 

In Weismann’s later years, he devoted himself chiefly 
to theoretical studies, and wrote extensively on heredity 
and evolution. His major work, The Germ Plasm, ap- 
peared in 1892. Weismann was born in Frankfurt (am 
Main), Germany. Alan R. Rushton 
Weizmann, VY7TS mahn or WYTS muhn, Chaim, KY 
ihm (1874-1952), served as Israel's first president from 
1949 until his death. From 1920 to 1930 and from 1935 to 
1946, Weizmann was president of the World Zionist Or- 
ganization. This group worked to establish a national 
homeland in Palestine for Jews. Weizmann headed the 
Jewish delegation to the Paris Peace Conference in 1919, 
and worked there to have the League of Nations assign 
administration of Palestine to the United Kingdom. In 
1917, the United Kingdom had issued the Balfour 
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Declaration, which sup- 
ported the idea of a Jewish 


estine (see Balfour Decla- 


Weizmann was born in 
Motol, Russia, and he was 


chemistry at Manchester 
University in England from 
1904 to 1914. During World 
War | (1914-1918), Weiz- 
mann discovered an im- 
proved method of making 
acetone and butyl alcohol for explosives. This discovery 
aided Britain’s war effort. 
Welding is a method of permanently joining two 
pieces of metal, usually by means of heat. Manufactur- 
ers use welding in making many products, including au- 
tomobiles, home appliances, and furniture. Construction 
firms use it in erecting bridges, buildings, and other 
structures. The production of electronic equipment in- 


Wide World Photos 
Chaim Weizmann 


Bernard Reich 


_ volves sophisticated microwelding processes. 


There are more than 60 welding processes. Each 
process falls into one of three groups: (1) fusion weld- 
ing, (2) solid-state bonding, and (3) brazing and solder- 
ing. However, some metallurgists do not consider braz- 
ing and soldering technically to be forms of welding. 

Fusion welding uses heat to partially melt the metal 
surfaces that are to be joined. When the metal cools and 
hardens, the two pieces are connected by a welded 
joint that may be as strong as any other part of the metal. 

Mast fusion welding processes also use a fi//er metal, 
which is added to the weld in the form of a we/ding rod 
or a consumable electrode. The heat of the welding 
process melts the rod or electrode, which mixes with 
the melted base metal. The filler metal thus fills in the 
joint and strengthens it. The seam of hardened filler and 
base metal is called the fusion zone. 

In most fusion welding processes, the heated metals 
must be shielded from hydrogen, nitrogen, and oxygen 
in the atmosphere. If the metals absorbed these gases, 
the weld could be weak or brittle. Shielding may be pro- 
vided by spraying the metals during welding with an in- 
active gas, such as argon, carbon dioxide, or helium. An- 
other method involves applying a nonmetallic flux to the 
metals before welding. The heat of welding melts the 
flux, which covers and protects the metals. A third way 
of shielding the metals is to weld in a vacuum. 

There are a number of methods of fusion welding. 


_ They include the following. 


Arc welding joins metals by using heat from an elec- 
tric arc (see Electric arc). The welder uses an electrode 
holder, an electrode or welding rod, and a generator 
that produces an electric current. One type of arc weld- 
ing, shielded metal arc welding, forms an electric arc 
between the metals and a flux-covered electrode. Heat 
from the electric arc melts the metal, the electrode, and 
the flux. In submerged arc welding, the electric arc is 
covered by powdered flux from a container attached to 
the welding tool. The arc forms between the metals and 
a consumable wire electrode that adds filler metal to the 
weld. The consumable wire electrode is fed continu- 
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ously through the welding tool from a coil. 

Another type of arc welding is gas tungsten arc weld- 
ing. \n this process, an electric arc is directed between 
the metals and a bare wire electrode made from tung- 
sten, which does not melt in the arc’s heat. Argon or he- 
lium gas shields the metals. The welder must use a sep- 
arate welding rod if filler metal is required. In plasma 
arc welding, argon or a similar gas is electrically heated 
until it forms an ionized gas called a p/asma. An arc of 
plasma is directed on the metals to weld them, and a 
filler metal is supplied separately. The plasma arc also 
shields the metals. A plasma arc produces extremely 
high temperatures and can be used to weld metals that 
are difficult to join by other methods. 

Resistance welding joins metals by means of the heat 
produced by resistance to the flow of an electric cur- 
rent. This process does not use filler metal or flux. The 
metals are clamped together, and electrodes apply pres- 
sure on opposite sides. An electric current passing 
through the electrodes meets resistance when it flows 
from one metal to the other. The resulting heat melts the 
metals and welds them together. In resistance spot 
welding, rod-shaped electrodes form spot welds along 
the metals. In resistance-seam welding, electrodes in the 
form of rollers create a continuous seam. 

Gas welding uses heat from a gas torch to join two 
metals. The most common welding gas is acetylene 
mixed with oxygen (see Acetylene). If the job requires a 
filler metal, the welder dips a welding rad into the liq- 
uid metal between the pieces being joined. A flux may 
be applied to the metal before welding. 

Other fusion welding processes include those that 
use electron beams and lasers to produce the energy 
necessary to join metals. These methods require com- 
plex, specialized equipment. See Laser. 

Solid-state bonding uses pressure as well as heat to 
bond metal and other materials. Common methods of 
solid-state bonding include the following. 

Deformation bonding joins metals partly by means of 
pressure great enough to deform the pieces. The pres- 
sure forces the surfaces so close together that a strong 
joint forms by atomic attraction. Methods of exerting 
pressure include ro// bonding, friction or inertia weld- 
ing, explosive bonding, and ultrasonic bonding. \n most 
cases, deformation bonding also involves heating met- 
als to temperatures just below their melting points, so 
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WORLD BOOK diagram 
Arc welding joins metals by means of the heat produced by an 


electric arc. In shielded metal-arc welding, the arc forms be- 
tween a flux-covered electrode and the metals to be welded. 
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Phil Degginger_ 
A welder wears a mask with a special lens that protects the 
worker's eyes from the intense light of the welding process. 


that atoms will move to the joint and fill in any gaps. 

Diffusion bonding resembles deformation bonding 
but uses pressure insufficient to noticeably deform 
pieces. Diffusion bonding is especially suitable for join- 
ing unusual or reactive materials. 

Brazing and soldering use a melted filler metal to 
join unusually close-fitting parts. The filler metal and a 
special flux are applied to the parts, which are then heat- 
ed in an oven or with a gas torch. The temperature is too 
low to melt the parts. But the filler metal melts into the 
joint and welds the parts together. Brazing uses such 
fillers as brass, bronze, or a silver alloy. Soldering uses 
lead-tin alloys or other metals with comparatively lower 
melting points. See Solder. Donald R. Askeland 
Welfare refers to government programs that provide 
money, medical care, food, housing, and other necessi- 
ties for needy people. Welfare is also called public as- 
sistance. People who receive welfare include children, 
the aged, the blind, the disabled, and others who cannot 
adequately provide for themselves and their families. 

Public assistance differs from other government as- 
sistance programs called social insurance, or social se- 
curity. Social insurance programs provide benefits to 
people whether or not they are poor. Social insurance 
programs are funded mainly by special payroll taxes on 
workers and their employers. Such programs include 
old-age, survivors, disability, and health insurance; un- 
employment insurance; and workers’ compensation. 


Welfare around the world 


All nations have some type of welfare. But countries 
differ in how much they spend on welfare as compared 
to social insurance, and in how much they spend on 
welfare relative to the size of their overall economy. 

Most European countries provide for their needy 
mainly through national programs that benefit all their 
citizens. These countries have welfare programs, but 
they also have universal programs that provide free 
medical and hospital care, family allowances, and retire- 
ment pensions. European countries typically spend a 
larger share of their economy on welfare and social in- 
surance than other countries do. The Scandinavian 
countries, in particular, have such comprehensive pro- 
grams that they are said to be we/fare states. For more 


information on such programs, see the Social welfare 
section of the articles on Norway and Sweden. 

Canada, Australia, New Zealand, and the United King- 
dom, like the United States, provide a larger share of aid 
through public assistance than do the continental West 
European nations. But these nations have more gener- 
ous welfare systems than the United States does, spend- 
ing a larger share of their economy on aid to the poor. 

East Asian countries, such as Japan, South Korea, and 
Singapore, rely more on privately funded welfare. Much 
of this aid is provided by employers and families them- 
selves. Therefore, government spending on welfare in 
those nations is low by international standards. 

Less developed countries in Africa, Latin America, and 
Asia have lower overall budgets for welfare than other 
nations. South Africa has one of the better-developed 
social welfare systems, with a particularly comprehen- 
sive health care system. Many countries in Latin America 
have well-developed welfare systems, with Uruguay tra- 
ditionally having a particularly generous system. The 
East Asian countries and the Philippines have some of 
the strongest welfare systems in Asia. The South Asian 
countries, in particular India and Sri Lanka, provide 
smaller benefits and serve fewer recipients. 


Welfare in the United States 


Federal and state governments in the United States 
serve the needy through a number of public assistance 
programs. Most people receive help through (1) Medic- 
aid, (2) cash aid programs, and (3) the Food Stamp Pro- 
gram. Welfare mainly helps people who live below the 
poverty line, an income level established by the federal 
government. The poverty line is adjusted annually to ac- 
count for inflation. For the poverty line for families of 
various sizes, see Poverty (table). 

Medicaid provides free medical care to needy peo- 
ple. Each state administers its own Medicaid program, 
and eligibility criteria vary from state to state. About a 
third of all Medicaid expenses are for the aged. Most of 
these expenses pay for nursing home care. Medicaid is 
funded mostly by the federal government, and the states 
pay the rest. 

Cash aid programs provide money to poor people 
who cannot support themselves or their dependents. 
Temporary Assistance to Needy Families (TANF) pro- 
vides aid to families with children. Most families that 
qualify have just one parent in the home, usually a 
woman. But benefits may also be available to two-parent 
families if both parents are unemployed. Much of the 
funding for TANF comes from the federal government. 
The states provide the rest of the money and administer 
the program. The size of payments varies from state to 
state. The program requires most recipients of cash aid 
to start working within two years after they begin receiv- 
ing aid. In addition, most families can receive no more 
than five years of cash assistance during the lifetime of 
the head of the family. 

Supplemental Security Income for the Aged, Blind, 
and Disabled (SSI) provides aid to needy people who 
are at least 65 years old, or are blind or disabled. The 
federal government finances and administers SS] pro- 
grams in most states, but some states supplement the 
federal payment and administer their own programs. 

The Food Stamp Program helps low-income house- 


holds buy more and better food than they could other- 
wise afford. Participating households receive a certain 
number of coupons called food stamps, or a plastic card 
resembling a credit card that can be loaded with a mon- 
etary value. The value of the stamps or the card a house- 
hold receives varies with the family’s size, income, and 
expenses. Cooperating grocery stores accept the stamps 
_or card like money for food purchases only. 
Other welfare programs include public housing 

and energy assistance. Public housing provides low-cost 
rental apartments in government-owned buildings. Oth- 
er federal housing programs give cash allowances to 
help low-income families rent privately owned housing. 
Energy assistance, which is federally financed but ad- 
ministered by the states, helps people pay fuel bills. 

The federal government also finances and administers 
nutrition programs for low-income families. These pro- 
grams furnish free food supplements for pregnant 
mothers and young children, and free or low-cost 
school lunches. The federal government also provides 
financial aid to college students from needy families. 

The Earned Income Tax Credit (EITC) is a federal pro- 
gram financed and administered by the Internal Rev- 
enue Service. It reduces income taxes for low-income 
individuals and low-income families with dependent 
children. Unlike other programs, the EITC assists people 
who live above the poverty line. 

Finally, state and local governments fund and admin- 
ister their own general assistance programs. These pro- 
grams provide financial aid for needy people who do 
not qualify for other welfare. People waiting to receive 
assistance from other programs also may get temporary 
emergency aid from general assistance. 





Criticism of the welfare system 


Criticism of the welfare system ranges over a number 
of economic and social issues. Some people criticize 
welfare programs for not providing enough benefits to 
eliminate poverty. Spending on welfare would have to 
increase greatly to eliminate poverty, and many people 
believe the cost of welfare is already too high. 

Many critics of the welfare system charge that provid- 
ing a steady income to needy people encourages idle- 
ness. Actually, most welfare benefits go to elderly, blind, 
and disabled people and mothers with young children. 
But welfare does discourage some recipients from seek- 
ing employment, especially if they cannot get much 
more money from a job than they can get from benefits. 
Welfare discourages other recipients from working 
harder by reducing benefits if their income increases. 

Many people say the welfare system is too complex 
and costly to administer. In the United States, for exam- 
ple, each program has its own eligibility requirements 
and ways of calculating benefits, and these rules vary 
from state to state. Public officials collect detailed infor- 
mation about applicants to determine their eligibility. 
This process is time-consuming and costly. It may also 
make recipients feel ashamed or embarrassed, particu- 
larly if welfare caseworkers treat them harshly. 

Some welfare recipients cheat by not reporting in- 
come. But most welfare fraud comes from suppliers of 
services to welfare recipients. Some physicians, pharma- 
cists, and others have overcharged for services. 

Welfare programs also may affect family stability. Un- 
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happy marriages may break up partly because cash aid 
is more readily available to families with only one par- 
ent. In addition, some people believe that welfare caus- 
es higher birth rates, with welfare mothers deliberately 
having children to increase their benefits. But statistics 
show that there is no relationship between birth rates 
and cash aid programs. The availability of cash aid may 
enable needy parents to raise their children themselves 
rather than give them up for adoption or foster care. 


History 


In early times, governments seldom took responsi- 
bility for relieving poverty. Charity to needy people 
came from relatives and neighbors. Religious groups 
provided the poor with shelter, medical care, and finan- 
cial help. 

Early welfare laws treated the poor harshly. For ex- 
ample, the Statute of Laborers, passed in England in 
1349, prohibited charity because it might encourage 
idleness. In 1601, Parliament passed the Act for the Re- 
lief of the Poor, also known as the Elizabethan Poor Law. 
This law made local government units called parishes 
responsible for their own poor. 

Early welfare laws recognized two forms of assist- 
ance— outdoor reliefand indoor relief Outdoor relief 
was given to the needy in their own homes. To get in- 
door relief, however, the poor had to live in institutions 
known as poorhouses, workhouses, or almshouses. The 
terrible conditions in most such institutions discour- 
aged all but the most desperate from seeking relief. 

Early welfare in the United States resembled the 
English system. Local governments were responsible for 
aiding the poor. But the American Colonies, and later 
the states, sometimes helped provide aid. The first fed- 
eral welfare programs, begun after the Revolutionary 
War in America (1775-1783), provided pensions to war 
veterans. During the American Civil War (1861-1865), 
these pensions were expanded to cover soldiers’ wid- 
ows and orphans. In the early 1900's, responsibility for 
providing welfare benefits shifted from local to state 
governments. During these years, states enacted pro- 
grams to aid dependent children and the aged. 

The Great Depression of the 1930's, an economic 
slump that brought joblessness and poverty to millions, 
led to a dramatic shift from state to federal responsibili- 
ty. The Social Security Act of 1935 established federal as- 
sistance programs for dependent children, the blind, 
and the elderly, as well as old-age and unemployment 
insurance programs. 

Since 1960. Several new welfare programs were cre- 
ated during the 1960's as part of the War on Poverty pro- 
gram of President Lyndon B. Johnson, including the 
Food Stamp Program and Medicaid. Existing programs 
also received more funding. The SSI and EITC programs 
began in the mid-1970’s. But welfare benefits did not in- 
crease as fast as inflation during the 1970's, and Con- 
gress reduced benefits in the 1980's and 1990's. 

Congress also gradually changed the nature of aid for 
dependent children. When federal cash aid for such 
children began in 1935, most poor single mothers were 
widows, and the aid was designed to enable them to 
stay home with their children. But by the 1980's, most 
poor single mothers were divorced or separated, or had 
never married. During the 1960's, Congress passed laws 
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providing incentives for welfare mothers to find jobs. 
Laws since the late 1960's also increased the power of 
the federal government to require fathers of children re- 
ceiving cash aid to provide financial support 

Congress made major changes in the U.S. welfare sys- 
tem in 1996, when it passed the Personal Responsibility 
and Work Opportunity Reconciliation Act. The 1996 act 
replaced Aid to Families with Dependent Children 
(AFDC), the main federal program for helping children 
in poor families, with Temporary Assistance to Needy 
Families (TANF). Under AFDC, the government had re- 
quired the states to provide aid to families who had an 
income below a certain level. Under TANF, the govern- 
ment gives cash payments directly to the states and al- 
lows each state to determine who gets cash assistance. 
The act requires states to reduce benefits for most re- 
cipients if they do not start working within two years 
and to cut off benefits for most families after five years. 

Since passage of the 1996 legislation, welfare case- 
loads have fallen, and more single mothers have gone 
to work. The 1996 changes were only partly responsible, 
however. The U.S. economy boomed during the late 
1990's, creating more and better jobs for people former- 
ly on welfare. 

Irwin Garfinkel and Jane Waldfogel 

Related articles in World Book include: 


Food Stamp Pro- Housing (Public New Deal 
gram housing) Social security 
Great Society Medicaid Welfare state 


Additional resources 


Erlbach, Arlene. Everything You Need to Know If Your Family Is 
on Welfare. Rosen Pub. Group, 1998. 

Katz, Michael B. The Price of Citizenship: Redefining Americas 
Welfare State. Metropolitan Bks., 2001. 


Welfare state is a term sometimes applied to a coun- 
try in which the government assumes major responsibil- 
ity for providing for the financial needs of the people. 
Welfare state governments help furnish medical care, 
housing, and child support, as well as aid to the poor. 
Communist countries, such as China and Cuba, provide 
most goods and services for the people. But the term 
welfare state is generally applied to non-Communist 
countries with basically capitalistic economic systems. 

The concept of the welfare state was developed in Eu- 
rope during the 1800's. The movement was a response 
to /aissez faire economic policies, which say govern- 
ments should not interfere with economic matters. Crit- 
ics charged that laissez faire capitalism failed to solve 
many economic and social problems, such as poverty 
and unemployment. 

The first welfare states developed in the mid-1900’s. 
The Great Depression of the 1930's created a need for 
increased welfare, and governments responded by ex- 
panding welfare programs and creating new ones. After 
World War Il ended in 1945, governments in Western 
Europe continued to expand welfare as part of a prom- 
ise to citizens for a better future. The programs of the 
United Kingdom, Sweden, and Norway grew so large 
that these nations became known as welfare states. The 
expansion of welfare systems soon spread to other parts 
of the world. The oil-rich Middle Eastern country of 
Kuwait is one of the most extensive welfare states. 

The United States and Canada expanded welfare dur- 
ing the Great Depression and after World War II. But 


they have fewer programs than most industrialized 
countries and are generally not called welfare states. 

A chief feature of the welfare state is social security, a 
system of insurance under government control. All 
workers pay taxes to finance benefits for those who can- 
not work due to disease, disability, unemployment, old 
age, or death. Some economists argue that increased 
welfare spending is bad for economic growth and will 
cause the failure of welfare states. 


Related articles in World Book include: 
Communism Sweden (Social welfare) 
Kuwait (introduction) United Kingdom (The welfare 
Laissez faire state) 
Norway (Social welfare) Welfare 
Social security 


Well is a hole in the earth from which a fluid is with- 
drawn. Water wells are the most common type. Oil and 


Kinds of water wells 


Water wells may be dug, driven, bored, or drilled. Dug wells can 
be constructed with hand tools or power tools. They measure 
up to 50 feet (15 meters) deep and have the greatest diameter of 
any water well. Driven wells consist of a series of pipes with a 
point at one end. The point is driven into the ground to a depth 
of up to 50 feet (15 meters). Bored wells, which are constructed 
with tools called augers, may be up to 100 feet (30 meters) deep. 
Drilled wells are constructed with special well-drilling equip- 
ment. They measure up to 1,000 feet (300 meters) deep. 
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natural gas wells are also common. Mining companies 
also pump steam and hot water down wells to remove 
salt and sulfur from deep in the ground. 

Scientists and engineers use seismographs and other 
equipment to locate underground deposits of oil or wa- 
ter (see Seismograph). They then determine at what rate 
they can take these materials out of the ground. They 
also decide how much they can remove without damag- 
ing the natural resources. 

Water wells. The underground water that flows into 
wells is called ground water(see Ground water). Most 
of this water comes from rain that soaks into the ground 
and slowly moves down to the ground water reservoir, 
an area of soil and rock saturated with water. The top of 
this zone is the water table, the level at which water 
stands in a well that is not being pumped. 

In damp places, the water table may lie just below the 
surface. It is easily reached by digging. A dug well is 
usually lined with bricks, stone, or porous concrete to 
keep the sides from caving in. In drier places, the water 
table may be hundreds of feet or meters down. It may 
be necessary to drill the well and sink pipes. Power- 
driven pumps usually draw the water out of deep wells. 

In some areas, underground water moving down 
from the slopes of hills and mountains becomes 
trapped under watertight layers of clay or shale. Wells 
drilled through these layers in valleys and plains run 
into water under pressure. Such wells are called flowing 
artesian wells. See Artesian well. 

Many people depend on wells for their water supply, 
especially in rural areas. Underground water is usually 
pure, because soil makes a good filter. This water gen- 
erally contains dissolved minerals. A well that taps water 
with a high mineral content is called a mineral well. 

Water wells should be located so that they do not col- 
lect poisons or disease germs. A well should be at least 
100 feet (30 meters) from a cesspool and should never 
be located so that sewage drains toward it. Water from a 
well sunk through limestone may be dangerous be- 
cause water runs through crevices and caves in lime- 
stone without being filtered. It is also important that sur- 
face water does not drain into a well. 

Oil and natural gas wells. Oi] and natural gas are 
lighter than water. Because of this, they would normally 
float upward and escape from the ground. But oil and 
gas become trapped beneath thick beds of rock in areas 
called reservoirs. Wells penetrate deep into the earth to 
reach these reservoirs and bring the oil and gas to the 
surface. Wildcat wells are drilled in search of reservoirs. 
A production wellis drilled into a proven field. 

Drilling oil and gas wells is a highly developed sci- 
ence. Workers who drill deep wells must have many 
years of training and experience. See Gas (From well to 
user; picture); Petroleum (Drilling an oil well). 

Ronald W. Falta and David S. Snipes 
Welland Ship Canal is one of Canada’s greatest engi- 
neering projects. It forms an important part of the St. 
Lawrence Seaway. The canal provides a navigable wa- 
terway 27 miles (44 kilometers) long between Lakes On- 
tario and Erie. The only natural connection between the 
two lakes is the Niagara River. But falls and rapids make 
much of the river useless as a commercial waterway. 

The Welland Canal extends from Port Weller on Lake 
Ontario to Port Colborne on Lake Erie. Lake Erie is about 
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326 feet (99 meters) higher than Lake Ontario, so ships 
are raised and lowered by a series of eight locks. 

The project to connect Lakes Ontario and Erie was 
completed in 1829. The original canal, built by a private 
company with help from government loans, cost about 
$7,700,000. It extended from Port Dalhousie, just west of 
Port Weller, on Lake Ontario to Port Robinson on the 
Welland River. From Port Robinson, southbound ships 
sailed east along the Welland to the Niagara River, then 
south along the Niagara to Lake Erie. In 1833, workers 
completed an extension that stretched from Port Robin- 
son south to Port Colborne (then called Gravelly Bay). 

In a short time, the shipping industry wanted a larger 
waterway. The canal was greatly enlarged by 1845, and 
enlarged further by 1887. In 1912, the Canadian govern- 
ment began improvements that eventually resulted in 
the Welland Ship Canal of today. The canal officially 
opened on Aug. 6, 1932. It cost $130 million. 

The canal can be used by the largest bulk carriers on 
the Great Lakes. Ships can sail through the canal in 8 
hours or less. Carman Miller 
Wellcome Trust is one of the world’s largest founda- 
tions. Most of its contributions fund biomedical re- 
search at universities in the United Kingdom. It offers 
major funding to support research in areas such as ep/- 
demiology (the study of how diseases spread), cancer, 
heart disease, medical history, and veterinary medicine. 
The trust's Medicine in Society program provides op- 
portunities for public debate on medical ethics. 

The trust helps fund the Human Genome Project, an 
international effort to analyze the complete chemical in- 
structions that control heredity in human beings. The 
Wellcome Trust also supports medical research in de- 
veloping nations that deals with controlling disease and 
improving the delivery of local health care. The trust 
also provides resources for educators and students. 

Sir Henry Wellcome, a British pharmaceutical compa- 
ny owner, founded the Wellcome Trust in his will in 
1936. The trust's headquarters are in London. 

See also Foundations (table). 

Welles, Gideon (1802-1878), served as secretary of the 
Navy under Presidents Abraham Lincoln and Andrew 
Johnson. Although a Democrat for 30 years, Welles 
joined the Republican Party when it was organized in 
1854. Lincoln, a Republican, made him Navy secretary at 
the beginning of the American Civil War in 1861. Welles 
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worked to boost morale and create an efficient adminis- 
tration. Under his supervision, the Union Navy added 
about 600 ships and grew from 7,500 sailors to more 
than 50,000. It also set up a blockade along the Confed- 
erate coast and formed a fleet of gunboats and ironclad 
vessels on the Mississippi River. Welles vigorously up- 
held President Johnson’s moderate policy toward the 
South after the war. 

Welles was born in Glastonbury, Connecticut. From 
1826 to 1836, he edited the Hartford (Connecticut) Times. 
He also advised President Andrew Jackson on affairs in 
Connecticut. During the Mexican War (1846-1848), 
Welles served as chief of the Bureau of Provisions and 
Clothing of the U.S. Navy Department. James E. Sefton 
Welles, Orson (1915-1985), was an actor and motion- 
picture director. While only in his early 20's, Welles was 
regarded as an important 
director of stage plays and 
radio series, in which he 
also performed. In 1938, 
his famous Halloween ra- 
dio production of H. G. 
Wells's novel The War of 
the Worlds frightened 
many listeners by convinc- 
ing them that Martians 
had actually invaded New 
Jersey. On the strength of 
this sensation, RKO stu- 
dios hired Welles to write, 
direct, and act in his own 
films in Hollywood. 

Welles's first film, Citizen Kane (1941), told the story of 
a powerful newspaperman, based on the life of publish- 
er William Randolph Hearst. Polls of international film 
critics rank the film as one of the most important films in 
motion-picture history. Citizen Kane is regarded, espe- 
cially for its camera and sound techniques, as perhaps 
the most influential film ever made in the United States. 

Welles’s next film, The Magnificent Ambersons (1942), 
is only partly his work. While he was abroad, RKO stu- 
dios reedited the film and changed the ending. There- 
after, he wrote and directed only a few films in Holly- 
wood, including The Lady from Shanghai (1948) and 
Touch of Evil (1958). 

Welles acted in more than 60 films, often to finance 
his independent filmmaking projects in Europe. While 
in Europe, he directed and acted in two films based on 
plays by William Shakespeare —Othel/o (1952) and Fal- 
staff(also called Chimes at Midnight, 1966). Welles was 
criticized for his flamboyance, but his artistic independ- 
ence inspired many filmmakers. George Orson Welles 
was born in Kenosha, Wisconsin. Robert Sklar 
Wellesley College is a privately controlled liberal arts 
college for women in Wellesley, Massachusetts. It 
grants bachelor’s degrees. Wellesley is noted for its li- 
brary collection, art collection, and science center. Hen- 
ry Fowle Durant founded Wellesley College in 1870. It 
opened in 1875. Critically reviewed by Wellesley College 
Wellington (pop. 325,682) is the capital and one of the 
largest cities of New Zealand. Only Auckland has more 
people. Wellington ranks as one of the country’s chief 
seaports and manufacturing centers. It lies on the south- 
ern coast of the North Island (see New Zealand [political 
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map]). Wellington and the surrounding area make up 
one of New Zealand's most highly populated regions. 

The port of Wellington handles foreign trade and also 
shipping and transportation between the North Island 
and the South Island, the largest islands of New Zealand. 
Factories in the Wellington area manufacture chemicals, 
clothing, electrical machinery, processed foods, and 
other products. 

Wellington is the home of Victoria University of 
Wellington. Other places of interest include the Parlia- 
ment buildings; two cathedrals; the Dominion Museum 
and National Art Gallery; the Michael Fowler Center; and 
Te Papa, New Zealand's national museum. 

British settlers founded Wellington in 1840. The capi- 
tal was moved there from Auckland in 1865 because of 
Wellington's central location. Brian Kitching 
Wellington, Duke of (1769-1852), was a British sol- 
dier and statesman who was known as The /ron Duke. 
He became famous as the general who overcame the 
armies of the French Emperor Napoleon tin Spain and 
Portugal and helped defeat Napoleon at the Battle of 
Waterloo in 1815. Later, Wellington became a leader of 
the Tory Party and served as prime minister. 

Young soldier. Wellington was born Arthur Welles- 
ley in Dublin, Ireland. He was educated at Eton College 
and at a military college in France. At 18, he entered the 
army. Wellesley rose rapidly and by 1796 reached the 
rank of colonel. He first saw combat in 1794 in Flanders. 
In 1796, his regiment was sent to India, where his broth- 
er Richard, second Earl of Mornington, was governor 
general. Due to Richard's political influence, Wellesley 
became a major general before he was 35. In 1803, 
Wellesley received command of the British forces in the 
Maratha War. Wellesley soon defeated the Maratha 
chiefs and firmly established British power in India. 

Peninsular War. In 1805, Wellesley returned to Brit- 
ain. He was elected the next year to Parliament. Two 
years later, he was appointed chief secretary of Ireland. 
While there, he worked for new laws that would estab- 
lish fair rents for tenants. He also laid the foundation for 
organization of the Irish police. 

In 1808, Spain revolted against Napoleon, and the Brit- 
ish sent troops there to help the Spanish. Wellesley was 
promoted to lieutenant general and took command of 
one of the British divisions fighting in the peninsula of 
Spain and Portugal. At first, many people believed 
Wellesley was put in command for political reasons. But ! 
he soon showed his military skill. Three weeks after 
landing in Portugal, he defeated the French in the Battle 
of Vimeiro and forced them to leave Portugal. 

In 1809, Wellesley took command of all British forces 
in the Peninsular War. He fought many battles with the 
help of Spanish forces and a Portuguese army that was 
organized by Britain. His small army won many victories. 
Slowly, he drove the French forces from the peninsula. 
In April 1814, he won the Battle of Toulouse in France. 
But before he could penetrate farther into France, 
Napoleon gave up his throne and the fighting ended. 
Wellesley returned to Britain in triumph and was given 
the title of Duke of Wellington. 

Victory at Waterloo. In July 1814, Wellington was 
appointed ambassador to France. The next year, he rep- 
resented Britain at the Congress of Vienna, though the 
Congress had completed most of its work before he ar- 


rived (see Vienna, Congress of). He was at Vienna when 
the Congress heard that Napoleon had formed another 
army. Wellington signed the declaration naming Napo- 
leon “the enemy and disturber of the peace of the 
world,” and commanded the allied forces in the Nether- 
lands. At the Battle of Waterloo, he fought Napoleon 
himself for the first time. In this battle, Wellington’s 
troops and Prince Gebhard von Blicher’s Prussian army 
crushed Napoleon’s forces (see Bliicher, Gebhard L. 
von). After that, Wellington headed the army that occu- 
pied France for a short time. See Waterloo, Battle of. 

Political career. In 1818, Wellington returned to the 
United Kingdom and held various government and dip- 
lomatic posts. He became commander in chief of the 
army in 1827, but resigned in 1828 to become prime 
minister. 

Wellington belonged to the Tory Party, but he an- 
gered many in his party by pushing through the Catholic 
Emancipation Act. This act allowed Roman Catholics to 
hold seats in Parliament and most other government of- 
fices. The British demanded parliamentary reform, and 
Wellington's opposition to a reform bill made his gov- 
ernment unpopular. In 1830, he was forced to resign. 

In late 1834, Wellington briefly served as prime minis- 
ter after Viscount Melbourne resigned. He then served 
as foreign secretary during Sir Robert Peel’s administra- 
tion of 1834-1835. Seven years later, he became a mem- 
ber of Peel's second government and again served as 
commander in chief of the army. He retired in 1846. His 
opposition to reform made him unpopular at times. But 
by the time of his death, he had become a father figure 
known simply as “the Duke” and one of the United King- 
dom's most famous national heroes. Philip Dwight Jones 
Wells, H. G. (1866-1946), was a famous English novelist, 
historian, science writer, and author of science-fiction 
stories. Wells's novel Tono-Bungay (1909) best reveals 
his varied talents. The novel, a story of the dishonest 
promotion of a patent medicine, contains social criti- 
cism tinged with satire. In it, Wells described trips in air- 
planes and submarines at a time when such journeys 
seemed like science fiction. 

Herbert George Wells was born in Bromley, Kent 
(now part of London). He drew on his lower-middle- 
class background in some of his finest novels, including 
Kipps (1905) and The History of Mr. Polly (1909). His train- 
ing as a scientist is reflected in his imaginative science- 
fiction stories. The Time Machine (1895) describes the 
adventures of a man who can transport himself into the 
future. Wells wrote about an invasion from Mars in The 
War of the Worlds (1898) and described a fictional 
utopia in The Shape of Things to Come (1933). 

Wells supported social reform in the novel The New 
Machiavelli{1911), in the nonfiction study The Work, 
Wealth and Happiness of Mankind (1932), and in other 
books. Wells's The Outline of History (1920), a story of 
the development of the human race, shows his knowl- 
edge of biology and his liberal attitude in politics. With 
his son Geoffrey and Sir Julian Huxley, Wells wrote The 
Science of Life (1929-1930), a four-volume discussion of 
the principles of biology. Wells told his life story in Ex- 
periment in Autobiography (1934). Sharon Bassett 
Wells-Barnett, Ida Bell (1862-1931), was an Ameri- 
can journalist and reformer. She was known chiefly for 
her campaign against the lynching of blacks during the 
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late 1800's and early 1900's (see Lynching). Many blacks 
were lynched without even a trial after being accused of 
a crime, and others were lynched for no apparent rea- 
son at all. Wells-Barnett worked to expose such killings 
and to establish laws against lynching. 

Ida Wells was born a slave in Holly Springs, Missis- 
sippi. She moved to Memphis in 1884. In 1889, she be- 
came part-owner and a reporter for Free Speech, a 
Memphis newspaper. In 1892, after three of her friends 
were hanged in Memphis, she began to investigate 
lynchings and other violence against blacks. Her work 
led to the founding of many antilynching organizations. 

She moved to Chicago in 1894 and the next year mar- 
ried Ferdinand L. Barnett, a lawyer and journalist. In 
1909, Wells-Barnett helped found the National Associa- 
tion for the Advancement of Colored People (NAACP). 
She also took part in the campaign to give women the 
right to vote. Otey M. Scruggs 
Wells, Fargo & Company was an early American ex- 
press and banking organization. Henry Wells and Wil- 
liam G. Fargo founded the company in 1852. They 
planned an express service from San Francisco to New 
York City, with the American Express Company serving 
as eastern representative. In 1866, Benjamin Holladay 
sold his overland mail and stagecoach business to 
Wells, Fargo & Company, which soon became the most 
powerful firm in the Far West. The company established 
a monopoly over the stagecoach business. 

Wells, Fargo & Company carried passengers, freight, 
and mail. It specialized in shipping gold and silver from 
western mines. The Wells Fargo Nevada National Bank 
(now Wells Fargo Bank) was formed in 1905. In 1918, 
Wells, Fargo & Company merged its express operations 
with two other major express companies to form the 
American Railway Express Company. Today, Wells, Far- 
go & Company and its subsidiaries provide a large net- 
work of banking and financial services. 

See also Fargo, William George. 
Welsh. See Wales (Language). 
Welsh corgi. See Cardigan Welsh corgi; Pembroke 
Welsh corgi. 

Welsh springer spaniel is a breed of dog that 
closely resembles its relative, the English springer span- 


Dan L Flores 
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The Welsh springer spaniel has a keen sense of smell. 
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iel. The Welsh springer spaniel is a little smaller, and its 
coat is always red and white. The dog has a keen sense 
of smell and is often used to retrieve game on land or in 
the water. Unless the Welsh springer spaniel is trained 
well, it may be headstrong and independent. 

Critically reviewed by the Welsh Springer Spaniel Club of America 
Welsh terrier is one of the oldest English breeds of 
dogs. It has been known in Wales for several hundred 
years. It is closely related to the original black and tan 
terrier of England. The Welsh looks like a small-sized 
Airedale, with its wiry coat of deep red and jet-black 
markings. It has a long head and powerful jaws. This 
hearty hunting terrier weighs about 20 pounds (9 kilo- 
grams). The Welsh terrier originally was bred for use in 
fox-hunting. See also Dog (picture: Terriers). 

Critically reviewed by the Welsh Terrier Club of America 
Welty, Eudora, yoo DOHR uh (1909-2001), was an 
American short-story writer and novelist known for her 
searching studies of small-town life in the South. She 
lived in Mississippi all of her life, and her affection for 
the South can be seen in her work. 

Welty’s style combines delicacy with shrewd, robust 
humor. The mixture of realism and fantasy in some of 
her stories gives them an almost mythical quality. Her 
major themes extend beyond the South—loneliness, the 
pain of growing up, and the need for people to under- 
stand themselves and their neighbors. 

Welty’s short stories appear in The Collected Stories 
of Eudora Welty, published in 1980. Her longer fiction 
consists of the novelettes The Robber Bridegroom (1942) 
and The Ponder Heart (1954) and the novels Delta Wed- 
ding (1946), Losing Battles (1970), and The Optimist's 
Daughter (1972). She received the 1973 Pulitzer Prize for 
The Optimist’s Daughter. Her essays and reviews appear 
in The Eye of the Story (1978). She described the influ- 
ence of her family and surroundings on her writing in 
One Writer's Beginnings (1984). Her Complete Novels 
and Stories, Essays, and Memoir were published in 1998. 
Welty was born in Jackson, Mississippi. Noel Polk 
Welwitschia, weh! WIHCH ee uh, also called tumboa, 
is a peculiar plant that grows in the sandy deserts of 
southwestern Africa. The Welwitschia resembles a giant, 





The Welwitschia resembles a giant, flattened mushroom. It 
bears two leaves that split into long, ribbonlike shreds. 


flattened mushroom. Its short, woody trunk rises from a 
large taproot and spreads like a tabletop to a width of 5 
to 6 feet (1.5 to 1.8 meters). The plant bears a single pair 
of leathery, green leaves that spread over the ground. 
The leaves are 2 to 3 feet (61 to 91 centimeters) wide and 
often twice as long. They grow in length for the life of 
the plant. Older plants appear to have many leaves be- 
cause hot winds, blowing sand, and age split the two 
leaves into long, ribbonlike shreds. 

Each year, stiff, jointed stemlike growths from 6 to 12 
inches (15 to 30 centimeters) long develop at the point 
where the leaves join the trunk. These growths bear 
small, erect flower spikes called cone clusters. Wel- 
witschia plants are either male or female. Male plants 
produce small cones. Female plants bear larger cones 
that are bright scarlet. The cones are pollinated by in- 
sects. Welwitschia plants grow slowly and often live 
1,000 to 2,000 years. The plant was named for Friedrich 
Welwitsch, an Austrian botanist of the 1800’s. 

Michael G. Barbour 

Scientific classification. The Welwitschia belongs to the di- 
vision Gnetales. Its scientific name is Welwitschia mirabilis. 
Wen is a cyst(growth) in the skin. The skin contains se- 
baceous glands that secrete oil to lubricate the skin. A 
wen forms when these secretions collect inside a seba- 
ceous gland. Wens may appear on any part of the skin 
except the soles of the feet or the palms of the hands. 
Wens usually appear on the scalp, face, or shoulder. 
They grow slowly, forming round or oval lumps, from 
the size of a pea to that of a walnut. Wens are soft and 
painless. They hold a yellowish-white matter, which may 
have a rancid odor. Wens may become infected, caus- 
ing inflammation and pain. Any lump or growth in the 
skin should be seen promptly by a doctor. 

David T. Woodley 
Wentworth, Thomas. See Strafford, Earl of. 
Werewolf, according to superstition, is a person who 
changes into a wolf. The word comes from the Old Eng- 
lish term werwu/f, meaning man-wolf Werewolves ap- 
pear in many old stories. In some tales, they turn them- 
selves into wolves by putting on a wolf skin, by drinking 
water from a wolf's footprint, or by rubbing a magic 
ointment on their bodies. In other stories, they are trans- 
formed by someone else’s magic power. 

The werewolves in most stories try to eat people. The 
people who are threatened by werewolves use various 
methods to bring them back to human form. These 
methods include saying the werewolf's real name, hit- 
ting the werewolf three times on the forehead, and mak- | 
ing the sign of the cross. According to the stories, one 
way to find out a werewolf's identity is to wound it and 
later look for a human with similar wounds. 

Stories about werewolves have been most common 
in Europe. Tales from other parts of the world tell of 
people who turn into various other kinds of animals. 

The technical word for werewolf is /ycanthrope. This 
word comes from Lycaon, the name of a king in Greek 
mythology who was turned into a wolf by the god Zeus. 
Lycanthropy is a form of mental illness in which a per- 
son imagines he or she is a wolf. Alan Dundes 
Wergeland, VAIR guh /ahn, Henrik Arnold (1808- 
1845), was a Norwegian author and fervent nationalist. 
He became an early supporter of Norwegian political in- 
dependence from Sweden, which controlled Norway 





_ from 1814 to 1905. He also encouraged Norwegians to 


_ seek cultural independence from Sweden and Denmark. 


Along with Henrik Ibsen and other writers, he played a 
major part in the development of a separate Norwegian 
culture. Wergeland wrote poetry, drama, and prose, but 
his poems are his greatest works. They include Creation, 
Man, and Messiah (1830) and The Jew (1842). Wergeland 


was born in Kristiansand, Norway. Byron J. Nordstrom 


- Werner, VFHR nur, Abraham Gottlob, AH brah 


hahm GOHT lohp (1749-1817), a German geologist, for- 


_ mulated a theory on the origin of the earth that was 


widely accepted in his time. Werner believed all rocks 
of the earth were formed from a giant ocean. Scientists 
accepted this theory for years until it was proven that 


_ some rocks were formed by the cooling of hot lava from 


volcanoes. Werner also introduced a system of identify- 
ing and classifying rocks and created new methods of 
describing minerals. 

Werner taught at the Freiberg School of Mines in 
Freiberg from 1775 until his death. Students came from 
throughout Europe to hear him explain complex ideas in 
a simple way. His lectures helped geology gain respect 
as an important area of study. Rachel Laudan 

See also Geology (The rock dispute). 

Weser River, VAY zuhr, is an important German wa- 
terway. Its main headwater, the Werra, rises on the 
southwestern slopes of the Thiiringian Forest in central 
Germany. The Weser winds 430 miles (700 kilometers) to 
its mouth at the North Sea near Bremerhaven. For loca- 
tion, see Germany (physical map). In 1894, its channel 
was deepened from the mouth to Bremen, about 45 
miles (72 kilometers) to the south, so that large ships 
could sail to Bremen. Hugh D. Clout 

Wesley, Charles (1707-1788), a clergyman of the 
Church of England, was a founder of Methodism and 
shared its leadership with his brother John. Charles is 
best known as the author of more than 7,000 hymns, 
many of which are still sung in Christian worship. They 
include “Hark, the Herald Angels Sing,” “Christ the Lord 
Is Risen Today,’ and “Jesu, Lover of My Soul.” 

Wesley was born in Epworth, Lincolnshire. Like his 
brother, he was educated at Christ Church College at 
Oxford University in the 1720's. There he met with small 
groups of other students for methodical study, spiritual 
devotion, and practical good works. These activities 
earned them the nickname “Methodist.” For the next 20 
years, Charles helped his brother shape the Methodist 
movement. He was a vigorous evangelical preacher and 
wrote about 480 of the 525 hymns in the Methodist Co/- 
lection of Hymns (1780), widely regarded as a spiritual 
classic. After his marriage in 1749, Charles settled into 
parish ministry, though he continued to be a close ad- 
viser of his brother. David Lowes Watson 

See also Methodists; Wesley, John. 

Wesley, John (1703-1791), a clergyman of the Church 
of England, was a founder of Methodism. He was the 
foremost leader in England of the Evangelical Revival, a 
movement in Protestant Christianity during the 1700's 
that emphasized personal faith and practical good 
works. In carrying out his evangelical mission, Wesley 
traveled about 250,000 miles (400,000 kilometers) and 
preached over 40,000 sermons, often as many as 4 ina 
day. His concern for the poor led him to provide loan 
funds, establish homes for widows and orphans, extend 
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ministries to prisons and the armed forces, and open 
free medical dispensaries. 

Early years. Wesley was born in Epworth in Lincoln- 
shire. He was the 15th of 19 children born to Susanna 
Wesley and her husband, Samuel, an Anglican clergy- 
man. Both parents were firmly committed to the Church 
of England, yet came from Nonconformist families who 
had separated from the Church of England. This back- 
ground gave the young Wesley a deep sense of two tra- 
ditions in English religious thought. One was the impor- 
tance of the organized church, with its rules and 
teachings. The other was the vitality of Puritan inward 
religion, with its focus on a direct relationship with God. 

Wesley was admitted to Christ Church College at Ox- 
ford University in 1720 and was ordained a priest in the 
Church of England in 1728. He returned to Oxford in 
1729 as a fellow of Lincoln College. There he became 
spiritual adviser to some students, including his brother 
Charles, who gathered in small groups to help each 
other with study, devotions, and practical good works. 
They were ridiculed by other students as “The Holy 
Club" and “Bible Moths,” but the nickname that prevailed 
was Methodists.” Their practice of accountability in 
small groups for the spiritual life of all their members 
became the basic structure of the later Methodist move- 
ment. 

While Wesley was a missionary to Georgia from 1735 
to 1737, he was influenced by the Moravians, a German 
church that stressed personal faith and disciplined 
Christian living. Its influence on Wesley led to a spiritual 
crisis that was not resolved until he returned to England. 
In London on May 24, 1738, he attended a small reli- 
gious meeting. There, according to his Journal, his heart 
was “strangely warmed” as he experienced the inward 
assurance of faith that so impressed him about the Mo- 
ravians. 

Leadership of the Methodist societies. Wesley in- 
creasingly assumed a leadership role in the Evangelical 
Revival. In 1739, at the invitation of George Whitefield, 
another prominent evangelist, he began to preach in the 
open air. For a number of years, he was joined in this ac- 
tivity by his brother Charles. Their “field preaching’ be- 
came characteristic of Methodism, drawing large 
crowds. Those who responded to their message joined 
societies patterned on the religious societies of the 
Church of England dating back to the late 1600's. 

Wesley's genius lay in organizing the Methodist so- 
cieties into a movement. In 1743, he drew up a set of 
General Rules, which re- 
quired members to attend 
weekly “class meetings.” At 
the meetings, each mem- 
ber was asked to give an 
account of his or her disci- 
pleship according to well- 
defined guidelines. Wesley 
gave considerable respon- 
sibility to the leaders of 
these classes, who became 
a crucial link in the author- 
ity he exercised over the 
movement. Wesley also 
adopted /ay (unordained) 
preachers as his assistants 





Detail of painting (1766) by 
Nathaniel Hone: National 
Portrait Gallery, London 
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and helpers, and in 1744 he started an annual confer- 
ence to consult on matters of doctrine and practice. The 
minutes of these meetings, along with Wesley's Letters 
and detailed Journal, may be the fullest record of any re- 
ligious movement. They were published as part of a 34- 


volume edition of 7he Works of john Wesley (1976- ). 


Wesley's evangelical message created controversy. It 
was opposed by many Anglican clergy as religiously fa- 
natical and politically disruptive. The Calvinist wing of 
the Evangelical Revival criticized it as being too univer- 
sal and putting too much emphasis on good works. 

Formation of the Methodist Church. Wesley want- 
ed Methodism to remain a reforming movement within 
the Church of England, and resisted separation from the 
church throughout his life. The issue was forced, how- 
ever, by the need to provide for those who belonged to 
Methodist societies in the newly founded United States. 
In 1784, Wesley ordained Methodist preachers for 
North America, a step that led to the formation of the 
Methodist Episcopal Church, and then of the Methodist 
Church worldwide. David Lowes Watson 

See also Hymn (Words and music); Methodists; Wes- 
ley, Charles; Whitefield, George. 


Additional resources 


Collins, Kenneth J. A Real Christian: The Life of John Wesley. 
Abingdon, 1999. 

Monk, Robert C. John Wesley: His Puritan Heritage. 2nd ed. 
Scarecrow, 1999. 


Wesleyan Church is a religious denomination that 
was founded in 1968. It was formed by the merger of 
two American churches, the Wesleyan Methodist 
Church and the Pilgrim Holiness Church. The Wesleyan 
Methodist Church had been established in 1843, and the 
Pilgrim Holiness Church in 1897. Many beliefs of the 
Wesleyan Church are based on doctrines set forth by 
the Dutch theologian Jacobus Arminius and the English 
minister John Wesley. The church conducts missionary 
work in Africa, Asia, Australia, Latin America, the Pacific 
Islands, and the Caribbean region. In the United States, 
it operates five colleges, an academy, and a children’s 
home. The church operates a college in Canada. Wes- 
leyan churches are also located in more than 35 other 
countries. The church's headquarters are in Indianapo- 
lis. See also Arminius, Jacobus; Wesley, Charles; Wes- 
ley, John. Critically reviewed by the Wesleyan Church 

West, in international relations. See Cold War. 

West, Benjamin (1738-1820), was an American painter 
who became famous for his large pictures of historical 
subjects. Many critics today agree with the painter 
Gilbert Stuart, who scorned West's “ten-acre pictures.” 
But West influenced painters of his day, and taught 
many of the finest early American painters. His studio in 
London became a “school” for many American artists, in- 
cluding Ralph Earl, Samuel F. B. Morse, Charles Willson 
Peale, Rembrandt Peale, and John Trumbull. 

West was born in Springfield, Pennsylvania. He went 
to Italy when he was 21, and studied and copied the Ro- 
man sculptures and Renaissance and Baroque paintings 
there for three years. West settled in London in 1763. In 
the early 1770's, he gained fame for his paintings The 
Death of General Wolfe and Penn's Treaty with the Indi- 
ans. In 1772, King George II of England made West his 
official painter of history. In 1792, West was elected the 
second president of the Royal Academy of Arts, which 


he had helped establish in 1768. Elizabeth Garrity Ellis 

See also Monroe, James (picture: Elizabeth Kortright 
Monroe); United States, History of the (picture: Early 
colonists); Wolfe, James (picture). 

West, Jerry (1938- ), became one of the greatest 
all-around players in the history of basketball. West was 
drafted by the Minneapolis Lakers of the National Bas- 
ketball Association (NBA) in 1960. He went with the fran- 
chise when it shifted to Los Angeles that year and won 
fame for his scoring ability, ball handling, and defensive 
skills. When West retired in 1974, he ranked third in 
NBA regular-season scoring, with 25,192 points. 

West was head coach of the Lakers from 1976 to 1979. 
He served as general manager from 1982 to 2000. West 
became president of basketball operations for the Mem- 
phis Grizzlies of the NBA in 2002. 

Jerry Alan West was born in Chelyan, West Virginia, 
near Charleston. He played at the University of West Vir- 
ginia from 1956 to 1960. Bob Logan 
West, Jessamyn (1907-1984), was an American author. 
Her first and most famous book is The Friendly Persua- 
sion (1945). In a series of sketches, it describes the rural 
life of a Quaker family in the mid-1800's. 

West was a Quaker, and Quaker ideals of brother- 
hood can be found throughout her work. Her first novel, 
The Witch Diggers (1951), is a symbolic story set ona 
poor farm in southern Indiana. Except for Me and Thee 
(1969) is a novel about characters who appeared in The 
Friendly Persuasion. Collected Stories of Jessamyn West 
was published in 1986, after her death. West also wrote 
screenplays, including one for the film Friendly Persua- 
sion (1956). She was born in Indiana. Noel Polk 
West, Mae (1892-1980), was an American actress who 
became famous for the humorous, bawdy sexuality of 
her stage and motion-picture performances. The suc- 
cess of her films She Done Him Wrong and I'm No An- 
gel (both 1933) resulted in the Motion Picture Produc- 
tion Code to regulate the content of movies. To avoid 
having her material banned by the film censors, West 
spoke in double meanings, often cleverly parodying atti- 
tudes on sex. She became famous for such suggestive 
lines as “Come up and see me some time.” 

Mary Jane West was born on Aug. 17, 1892, in the 
Brooklyn section of New York City. She worked in 
vaudeville and stage appearances from the age of 5. Her 
hit stage appearances in the 1920's brought her to Holly- 
wood. In the first of her 12 films, Night After Night (1932), 
she displayed the wit and skill with racy wisecracks that 
won her world fame. West's other films include Belle of 
the Nineties (1934) and My Little Chickadee (1940). She 
wrote an autobiography, Goodness Had Nothing to Do 
with /t(1959). West died on Nov. 22, 1980. 

Rachel! Gallagher 

See also Fields, W. C. (picture). 

West, Nathanael (1903?-1940), was an American nov- 
elist noted for a brilliant but bitter view of modern 
American life. He published only four short novels be- 
fore he was killed in an automobile accident. Miss Lone- 
lyhearts (1933) is a grim satire about a newspaperman 
who is assigned to write a column advising people on 
their problems. The Day of the Locust (1939) is a fantastic _ 
and sometimes nightmarish satire of life in Hollywood, 
where West wrote screenplays. 

West was born in New York City. His real name was 















_ Nathan Wallenstein Weinstein. He wrote his first novel, 


The Dream Life of Balso Snell, in the mid-1920’s. It was 


| published in 1931. West also wrote A Cool Million 


(1934), a parody of a “rags to riches” story. West's reputa- 
tion developed only after his death. Victor A. Kramer 
West, Rebecca (1892-1983), was a British novelist, lit- 
erary critic, and journalist. West analyzed the political 
and psychological reasons people betray their countries 
in The Meaning of Treason(1947, revised as The New 
Meaning of Treason, 1964) and A Train of Powder (1955). 


_ Black Lamb and Grey Falcon (1941) is a penetrating study 


of the history of Yugoslavia and other Balkan lands. 

Wests first book of literary criticism, Henry James 
(1916), describes the importance of James in shaping the 
modern novel. Her antiwar novel The Return of the Sol- 
dier (1918) shows James's influence in its emphasis on 
psychological motives. The powerful novel The Judge 
(1922) is set in Edinburgh, Scotland, during the struggle 
for women’s right to vote. West's autobiographical novel 
The Fountain Overflows (1956) was followed by two se- 
quels published after her death, This Real Night (1984) 
and the unfinished Cousin Rosamund (1985). Another 
novel published after her death, Sunflower (1986), de- 
scribes her relationships with author H. G. Wells and 
newspaper tycoon Lord Beaverbrook. 

West was born on Dec. 21, 1892, in London. Her given 
and family name was Cicely Isabel Fairfield. She became 
interested in womens rights and took the pen name Re- 
becca West from the heroine of Henrik Ibsen's drama 
Rosmersholm. In 1959, she was made a Dame Comman- 
der of the Order of the British Empire and became 
known as Dame Rebecca West. Jane Marcus 
West, The. [In American history, the frontier (unsettled 
area) usually lay to the west of settled regions. For this 
reason, the terms westand frontier came to have the 
same meaning. To the first colonists, the frontier lay be- 
yond the Appalachian Mountains. Later, pioneers who 
lived in the Midwest considered the plains and moun- 
tains farther west to be the frontier. See also Pioneer life 
in America; Western frontier life in America; West- 
ward movement in America. Jerome O. Steffen 
West, The, in international relations. See Cold War. 
West African Conference. See Berlin Conference. 
West Bank is a territory in the Middle East that lies be- 
tween Israel and Jordan. It covers about 2,270 square 
miles (5,880 square kilometers) and has more than 2 mil- 
lion people. Most of them are Palestinian Arabs. 

Historically part of Palestine, the West Bank was an- 
nexed by Jordan in 1950. In 1967, Israel defeated Jordan, 
Egypt, and Syria in a war and captured the West Bank. In 
1993, a peace process began between Israeli and Pales- 
tinian leaders, and the next year, Israel began withdraw- 
ing from the West Bank. But the two sides have not 
reached a final agreement. In 2002, Israel reoccupied 
much of the West Bank. See the History and government 
section of this article for more details. 

East Jerusalem is the West Bank’s largest city. But Is- 
rael, which includes West Jerusalem, does not consider 
East Jerusalem part of the West Bank. After the 1967 war, 
Israel made East Jerusalem a part of Israeli Jerusalem. 
But other countries do not recognize Israeli control. 

People. Most West Bank Palestinians live in villages. 
About 12 percent of the Palestinians live in crowded 
refugee camps, where a United Nations (UN) agency 
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provides schools and other services. Israelis make up 
about 15 percent of the West Bank's population. Many of 
them live in settlements built by the Israeli government. 

Most West Bank Palestinians wear Western-style 
clothing. Older men may also wear a traditional keffiyeh, 
or headcloth. Women generally dress more conserva- 
tively than American and European women do. Beauti- 
fully embroidered dresses, for which the area is well 
known, are still made for wearing on special occasions. 
Israeli settlers generally wear Western-style clothing. 

West Bank cooking is similar to that of other Arab 
lands. Dishes include kibbeh (ground lamb) and tab- 
bouleh (a salad made of ground wheat, onion, lemon 
juice, parsley, and mint). Baklava, or baklawa (a thin pas- 
try layered with honey and chopped nuts), and ha/va, or 
halwa (ground sesame seeds and honey), are desserts. 

West Bank Palestinians speak Arabic. English is the 
most common second language. Most Palestinians are 
Muslims who belong to the Sunni division of Islam. 
About 8 percent of the people are Christians, chiefly 
members of the Eastern Orthodox or Eastern Catholic 
churches. The Israelis are Jewish and speak Hebrew. 

Education. The West Bank has five private colleges 
and universities. Many well-educated Palestinians have 
found good-paying jobs outside of the territory. 

Land and climate. The West Bank is hilly with gener- 
ally thin, stony soil. Only about one-fourth of the land is 
suitable for farming. The highlands that cover most of 
the West Bank have mild summers and occasional freez- 
ing temperatures and snow in winter. In the east, the 
Jordan River Valley has mild winters and hot summers, 
with temperatures reaching 120 °F (49 °C) and higher. 

Much of the West Bank receives little rainfall. Only 2 
to 8 inches (5 to 20 centimeters) of rain falls annually in 
the Jordan River Valley. Agriculture there depends on ir- 
rigation. Some areas of the highlands receive 25 inches 
(64 centimeters) or more of rain a year. The West Bank's 
main river is the Jordan. The Dead Sea, the only lake, is 
on the southeast border. Its shore, which lies about 
1,310 feet (399 meters) below sea level, is the lowest 
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The West Bank is a barren land in the Middle East. The Dead 
Sea, shown here, is the region’s only lake. The Dead Sea's ex- 
treme saltiness enables swimmers to float with ease. 
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Economy. The West Bank has a developing economy. 


It has a small amount of fertile land. Its only important 
natural resource is stone quarried for use as building 
material. Agriculture, which centers on the growing of 
citrus fruits and olives, is the most important economic 
activity. But water shortages limit expansion of agricul- 
tural production. The few industries are small. They in- 
clude crafts, food processing, and textiles. 

The West Bank has a fairly good road system but no 
railroads. An airport is in Qalandiya. Several Arabic 
newspapers are published. Radio and TV programs in 
the West Bank originate in Israel, Jordan, and Syria. 

History and government. In the 1200's B.C., the Is- 
raelites settled in the West Bank. The Philistines settled 
there at about the same time. Later, the area was ruled 
by the Assyrians, Babylonians, Persians, and Romans. 

In the A.D. 600's, Arab Muslim armies conquered the 
West Bank. The territory was part of a series of Muslim 
empires almost continuously from then until the defeat 
of the Ottoman Empire in World War | in 1918. In 1920, 
as an element of a post-World War | international agree- 
ment, the West Bank became part of the British mandate 
of Palestine. According to the mandate, the United King- 
dom was to help Palestinian Jews establish a Jewish 
homeland. In 1947, the UN voted to divide the mandate 
into an Arab state and a Jewish state. The Palestinian 
Arabs rejected this plan. Their Arab allies attacked Israel 
in May 1948, the day after that country was established 
as a Jewish state. Jordan occupied the West Bank when 
the war ended in 1949. It annexed the territory in 1950. 












In 1967, Israel defeated Jordan, Egypt, and Syria in a 
war. It captured the West Bank, as well as the Arab lands 
of the Gaza Strip, Golan Heights, and Sinai Peninsula. In 
1974, King Hussein of Jordan gave up his government's 
responsibility for the West Bank to the Palestine Libera- 
tion Organization (PLO). In 1988, Jordan ended its finan- 
cial and administrative support of the West Bank. Later 
that year, the PLO declared an independent Palestinian 
state in the West Bank and Gaza Strip. But Israel contin- 
ued to occupy and, in effect, govern both territories. In 
the late 1980's, violence erupted between Israeli troops 
and Palestinian protesters in the occupied territories. 

Beginning in 1993, Israel and the PLO signed several 
agreements that led to Israel's withdrawal from parts of 
the West Bank and Gaza Strip. As the Israelis withdrew, 
the areas came under Palestinian control. In 1996, Pales- 
tinians elected a legislature and president for these ar- 
eas. But by the late 1990's, Israel still occupied over half 
of the West Bank. In 2000, Israeli and Palestinian leaders 
failed to reach a final peace settlement. Later that year, 
violence again erupted between Palestinians and Israeli 
forces. The struggle involved attacks on Israelis by Pales- 
tinian suicide bombers and several Israeli military 
strikes in the West Bank and Gaza Strip. In 2002, Israel 
reoccupied most West Bank towns. Christine Moss Helms 

Related articles in World Book include: 
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West Highland white terrier is the only all-white 
breed of Scottish terriers. The breed was developed 





WORLD BOOK photo by E. F. Hoppe 
The West Highland white terrier is a faithful pet. 


from the white puppies in litters of cairn, Scottish, and 
Skye terriers. It carries its tail high and its ears straight 
up. It has a wiry coat about 2 inches (5 centimeters) long. 
The dog weighs from 13 to 19 pounds (6 to 9 kilograms). 
Critically reviewed by the American Kennel Club 
West Indies are an island chain that divides the 
Caribbean Sea from the rest of the Atlantic Ocean. The 
islands stretch about 2,000 miles (3,200 kilometers) from 
near southern Florida to Venezuela's northern coast. 
Three main island groups make up the West Indies. 
They are (1) the Bahamas in the north, (2) the Greater An- 








_ tilles near the center, and (3) the Lesser Antilles in the 


southeast. The Bahamas consist of about 3,000 small is- 
lands and reefs. The Greater Antilles include the large is- 
lands of Cuba, Jamaica, Hispaniola, and Puerto Rico. Po- 
litically, Hispaniola is divided into the Dominican 
Republic and Haiti. The Lesser Antilles are smaller is- 
lands southeast of Puerto Rico. They are divided into 
two groups, the Leeward Islands and the Windward Is- 
lands. All the West Indian islands except the Bahamas 
are sometimes called the Antilles. The warm sunny cli- 
mate, beautiful beaches, and tropical scenery of the 
West Indies attract large numbers of tourists. 

The first inhabitants of the West Indies were Ameri- 
can Indians. In 1492, Christopher Columbus became the 
first European to reach the islands, when he landed on 
an island believed to be present-day San Salvador in the 
Bahamas. He called them the Indies because he be- 
lieved they were the East Indies islands of Asia. The is- 
lands were later given the name West Indies to distin- 
guish them from the Asian islands. After Columbus 
visited the region, various European countries gained 
control of West Indian islands. Today, most of the is- 
lands make up, or form part of, independent nations. 
The rest are associated with the United Kingdom, 
France, the Netherlands, or the United States. For lists of 
the independent nations and the other political units of 
the West Indies, see the fab/es in this article. 


People 


Population and ancestry. The West Indies have a 
population of about 39 million. Nearly a third of the peo- 
ple live on Cuba, the largest of the West Indian islands. 
Some West Indian islands are among the world’s most 
densely populated places. 

A majority of the people of the West Indies are de- 
scendants of black Africans who were brought to the is- 
lands as slaves to work on sugar cane plantations. Most 
of the rest are of mixed black and European ancestry, or 
have British, Dutch, French, Portuguese, or Spanish an- 
cestry. Some people are descended from farmworkers, 
mainly East Indians and Chinese, who arrived in the 
1800's, after slavery was abolished. The area's original !n- 
dian population has died out, except for a small group 
of Carib Indians on Dominica. 

Languages. The many languages and dialects spoken 
in the West Indies reflect the cultural heritage of the Eu- 
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The West Indies are islands 
of great natural beauty. Sandy 
beaches and tall palm trees 
line the coasts of many is- 
lands. This picture shows a 
secluded beach on the island 
of Barbados. The West Indies 
extend from near southern 
Florida to the northern coast 
of Venezuela. 
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ropean groups that colonized the area. For example, 
most of the people of Cuba, the Dominican Republic, 
and Puerto Rico speak Spanish. Dutch is the chief lan- 
guage of Aruba and the Netherlands Antilles. French is 
the official language of Haiti, Guadeloupe, and Mar- 
tinique. English is the main language of the rest of the 
West Indies. Many West Indians use a patois (dialect) 
that mixes African languages and mainly English or 
French. A dialect called Papiamento, which is a combina- 
tion of chiefly Dutch, English, Portuguese, and Spanish, 
is widely used in Aruba and the Netherlands Antilles. 


People of the West Indies 


Most people of the West Indies are descended from black 
Africans or Europeans. Some have Asian ancestry. These pic- 
tures give an idea of the varied ancestry of the area's people. 
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Black African descent 
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Spanish descent 
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Dutch descent 


Trinidad & Tobago Tourist Board 


East Indian descent 
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independent countries of the West Indies 





Map Name Area 
key in m? In kn’ 
Ce Antigua and Barbuda 171 442 
A3 Bahamas 5,358 13,878 
D7 Barbados 166 430 
BZ Cuba 42,804 110,861 
D7 Dominica 290 751 
C4 Dominican Republic 18,816 48,734 
clay) Grenada 133 344 
C4 Haiti 10,714 27,750 
C2 Jamaica 4,243 10,990 
C6 St. Kitts and Nevis 101 261 
D7 St. Lucia 240 622 
D7 St. Vincent and the 

Grenadines 150 388 
E7 Trinidad and Tobago 1,981 5,130 
Dependencies in the West Indies 
Map Name Area 
key In mi? Inkm 
C6 ~~ Anguilla 37 96 
E4 Aruba 75 193 
C2 Cayman Islands 100 259 
C7 Guadeloupe 658 1,704 
D7 Martinique 425 1,100 
C6 Montserrat 39 102 
E 5;C 6 Netherlands Antilles 308 798 
C5 Puerto Rico Sy) het 9,103 
B4 Turks and Caicos Islands 166 430 
C6 “Virgin Islands (U.S.) 132 342 
C6 ‘Virgin Islands, British oh) 153 


Each country and dependency in the West Indies has a separate article in World Book 
*Population was 13,000 before volcanic eruptions began in 1995 and led to many evacuations. 


Way of life. About 60 percent of the people of the 
West Indies live in urban areas, and about 40 percent 
live in rural areas. Most cities and towns in the West In- 
dies lie along the coasts. These modern urban centers 
include such large cities as Havana, Cuba; San Juan, 
Puerto Rico; and Santo Domingo, Dominican Republic. 
They also include smaller towns, such as Bridgetown on 
Barbados and Roseau on Dominica. Many urban people 
work in business or government offices, stores, small 
factories, or in services related to tourism. The urban ar- 
eas attract many rural people seeking a better way of 


life. But many of these people end up in crowded slums. 





A crowded street market in Port-au-Prince, Haiti, features 
food, clothing, and household goods. Outdoor markets are 
common in many cities and towns in the West Indies. 


ne 
Spence McConnell, Bruce Coleman Inc. 


Population Capital Official Date of 
language independ- 
ence 
69,000 St. John’s English 1981 
317,000 Nassau English 1973 
272,000 Bridgetown English 1966 
11,268,000 Havana Spanish 1898 
71,000 Roseau English 1978 
8,740,000 Santo Domingo Spanish 1844 
95,000 Saint George's English 1974 
8,136,000 Port-au-Prince French 1804 
2,628,000 Kingston English 1962 
38,000 Basseterre English 1983 
158,000 Castries English 1979 
116,000 Kingstown English 1979 
1,309,000 Port-of-Spain English 1962 
Population Status 
9,000 British overseas territory; some self-government 
112,000 Self-governing part of the Netherlands 
41,000 British overseas territory 
467,000 Overseas department of France 
392,000 Overseas department of France 
* British overseas territory 
221,000 Self-governing part of the Netherlands 
3,930,000 United States commonwealth 
18,000 British overseas territory 
92,000 U.S. organized unincorporated territory 
21,000 British overseas territory; some self-government 


Populations are 2002 estimates for independent countries and 2002 and earlier estimates for 
dependencies based on figures from official government and United Nations sources. 


The urban areas have a wide variety of housing, includ- 
ing shacks, modern suburban homes, high-rise apart- 
ments, and mansions. 

The West Indies have few natural resources except 
for their land, so farming is an important way of life. 
Many people work on large sugar cane plantations that 
belong to wealthy landowners. Some people own or 
rent small plots of land on which they raise crops and 
livestock. Many families must struggle to produce 
enough food for their own needs. Most of the rural peo- 
ple live in small, one- or two-room wooden houses. 

Because of the warm weather, clothing in the West 
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Many rural houses in the West Indies are one- or two-room 
wooden structures. The house shown here is in Jamaica. Most 
rural West Indians make their living as farmers. 
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Indies tends to be light and loose. Hats are popular be- 
cause they provide protection from the sun. The diet of 
most West Indians includes rice, beans, goat stew, pork, 
fish, and such tropical fruits as bananas, oranges, papa- 
yas, and plantains. Soft drinks, beer, and rum rank as fa- 
vorite beverages. 

Religion. Most West Indians are Christians. Roman 
Catholicism is the main religion on the Spanish- and 
French-speaking islands. The English- and Dutch- 
speaking islands have a mixture of Catholics and Protes- 
tants. Small groups of Hindus, Jews, and Muslims also 
live in the West Indies. On several of the islands, people 
practice traditional! African religions. Voodoo, one of the 
best known of these, is widespread on Haiti. Ras Tafari, 
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a religious group that worships former Emperor Haile 
Selassie | of Ethiopia as God, has numerous followers 
on Jamaica and several other islands. See Voodoo. 
Education. Government-sponsored elementary and 
secondary education is available throughout the West 
Indies. But schools in rural areas often face shortages of 
teachers and equipment, and many students drop out 
and get jobs to help support their families. The West In- 
dies have a number of colleges and universities, but 
many students go abroad to college. Many islands have 
technical schools that prepare people for careers in ag- 
riculture, engineering, tourism, and other fields. 
Recreation. Popular sports in the West Indies in- 
clude baseball, basketball, cricket, soccer, and track and 
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Nicholas Devore II, Bruce Coleman Inc. 


Rugged mountains rise on many West Indian islands. Most of 
the urban communities—such as Port Elizabeth in St. Vincent 
and the Grenadines, shown here, lie in coastal areas. 


field. Music is a favorite form of recreation. Most people 
enjoy performances of traditional songs and dances, 
and festivals are widely celebrated. 


Land and climate 


The West Indies cover a land area of about 91,000 
square miles (235,000 square kilometers). The region's is- 
lands are spread out over a huge crescent more than 
2,000 miles (3,200 kilometers) long. The islands are part 
of an underwater mountain chain that linked North and 
South America in prehistoric times. Many of the islands 
were formed by volcanoes. Others were formed after 
wind and rain wore down the mountain peaks. These is- 
lands are mostly flat strips of coral and limestone. 

Volcanic mountains rise on a number of the islands. 
Several volcanoes have erupted in the last 500 years. 
They include Mount Pelée on Martinique, Soufriere on 
Basse-Terre Island in Guadeloupe, and another volcano 
called Soufriére on Saint Vincent. Other islands have 
boiling sulfur springs and inactive volcanic craters. 
Duarte Peak in the Dominican Republic on Hispaniola is 
the highest peak in the West Indies. It rises 10,417 feet 
(3,175 meters) above sea level. Fertile lowlands and 
sandy beaches line the coasts of many islands. 

The West Indies have a number of fine harbors, and 
many islands have numerous bays and inlets along their 
coasts. Swift-flowing rivers run on many islands, but 
most can only be navigated by small boats. The Puerto 
Rico Trench, which lies off the northern coast of Puerto 
Rico, is one of the deepest spots in all the world’s 
oceans. It descends to 28,232 feet (8,605 meters) below 
the ocean's surface. 

Plant and animal life. Lush tropical vegetation cov- 
ers many of the islands of the West Indies. Mangrove 
swamps, shrubs, grasses, and cactuses are common. 
The region's many flowering plants include bougainvil- 
lea, hibiscus, orchid, and poinsettia. Palms and citrus 
trees flourish. 

Bats, frogs, lizards, rodents, and many species of 
birds live on the islands. There are no large wild ani- 
mals. Dolphins, tropical fish, and such game fish as bar- 
racuda, marlin, and sailfish thrive in the blue-green wa- 
ters surrounding the West Indies. 


Climate. The islands of the West Indies have a warm, 
tropical climate. Steady ocean winds keep temperatures 
mild all year. Temperatures average about 80 °F. (27 °C) 
in the summer and about 75 °F. (24 °C) in the winter. 

Rainfall in the West Indies ranges from 20 inches (50 
centimeters) a year in some places to as much as 200 
inches (500 centimeters) a year in mountainous areas. 
Most islands have alternate wet and dry seasons, with 
heavy showers common during the wet season. Hurri- 
canes frequently strike the region, chiefly in late sum- 
mer and early fall. They often cause severe damage. 


| 

( 
Economy . 
Agriculture and tourism rank as the chief economic 
activities of the West Indies. Farming employs more 
than 40 percent of the work force. About 40 percent of 
the employed people work in government, tourism, or 
other service jobs. Most of the rest work in manufactur- 
ing, mining, or fishing. Unemployment is a problem. 

Agriculture. Sugar cane is the areas leading crop. It 
is grown chiefly for export on large plantations. Other 
export crops include bananas, cacao (used to make 
chocolate), citrus fruits, coffee, tobacco, and spices. 
Farmers grow beans, carrots, sweet potatoes, tomatoes, 
and other crops throughout the West Indies. They also 
raise cattle, goats, pigs, and other livestock. However, 
many islands cannot produce enough to feed their peo- 
ple and must import food. 

Tourism. More than 8 million people visit the islands 
each year to enjoy the sunny climate, beaches, and 
scenery. Many people tour the islands on cruise ships. 

Manufacturing in the West Indies includes the pro- 
duction of cement, clothing, electrical parts, pharmaceu- 
ticals, plastics, and rum. Oil refineries on Curagao proc- 
ess oil from Venezuela and other countries. 

Mining is relatively unimportant in most of the West 
Indies. There are some important deposits of oil, natural 
gas, and asphalt on Trinidad. Jamaica is a leading pro- 
ducer of bauxite. Cuba and the Dominican Republic 
have large deposits of iron ore and nickel. 

Fishing. Bonitos, sharks, tuna, and such shellfish as 
clams, crabs, and lobsters live in the waters surrounding 
the West Indies. Almost all the fish that are caught are 





Fred Ward, Black Star 
A Cuban farmworker gathers sugar cane by hand. Sugar cane 

is the most important crop of the West Indies. It is grown chiefly 
on large plantations. 
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sold mainly in markets throughout the West Indies. 
Trade. The main exports of the West Indies include 
assembled goods, bananas, petroleum products, rum, 
and sugar. Imports include food, manufactured prod- 
| ucts, and raw materials. Canada, the United Kingdom, 
_ and the United States are the area's main trading part- 
» ners. A number of West Indian countries belong to the 
’ Caribbean Community and Common Market (CARI- 





» COM), an economic union that encourages trade among 


_ its members. 
Transportation and communication. Most major 


West Indian cities have an international airport. Regional 


airlines serve smaller islands. Cargo and passenger 
ships from around the world visit West Indian ports. 


’ Paved roads link major cities with rural areas on most is- 


_ lands. Satellites beam radio and television programs 
| from Europe and the United States to the West Indies. 
Most of the islands have at least one daily newspaper. 


| History 


| of the West Indies. They began living there during pre- 
_ historic times. Arawak Indians from South America 


_ moved to the West Indies between about 200 B.C. and 


A.D. 1000. They eventually settled in the Greater Antilles. 
About A.D. 1300, the Arawak were followed by the more 
warlike Carib Indians, who populated most of the Lesser 
Antilles. Both groups grew crops near their villages. The 
people also fished, hunted, and gathered wild plants for 


food. 
The colonial period. Christopher Columbus landed 


on an island believed to be San Salvador in the Bahamas 


in 1492. During the next 10 years, he reached, and 
claimed for Spain, almost all the West Indian islands. 


The Spanish set up the first permanent European settle- 


ment in the West Indies in 1496 at Santo Domingo on 
Hispaniola. The search for gold and other riches drew 
thousands of Europeans to the region. In the early 
1500's, Spaniards founded colonies on Cuba, Jamaica, 
and Puerto Rico. They enslaved the Indians and forced 
them to work in gold mines. Disease and overwork and 
other harsh treatment killed almost all the Indians. 

Other Europeans learned of the wealth of the West 
Indies. Pirates from England, France, and the Nether- 
lands attacked Spanish ships and ports and stole valu- 
able cargo. In the 1600's, the Danes, Dutch, English, and 
French established colonies on the smaller islands. In 
1670, the English gained formal possession of Jamaica. 
The French took control of the western third of Hispan- 
iola in 1697. 

In the late 1600's and 1700's, the colonial powers 


gained great wealth from sugar cane grown in the West 
Indies. The Europeans brought millions of black African 


slaves to the islands to work on plantations. 


Independence movements. During the 1800's, revo- 


lutions weakened colonial control on several islands. In 
1804, Haiti became the first independent nation in the 


West Indies after slaves on Hispaniola, led by Toussaint 


L‘Ouverture and others, rebelled against their French 


rulers. The Dominican Republic broke off from Haiti and 


declared independence in 1844. Slavery was abolished 


in all of the West Indies by the late 1800's. The plantation 
system then became much less profitable because plan- 
tation owners lost most of their cheap labor. As a result, 


Early days. Ciboney Indians were the first inhabitants 
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European interest in the West Indies declined. 

The United States began playing an active role in the 
West Indies in 1898. In that year, a revolution in Cuba 
drew the United States into the Spanish-American War 
against Spain. After the United States won the war, Cuba 
became independent and Puerto Rico became a U.S. 
colony. In 1917, the United States purchased what are 
now the U.S. Virgin Islands from Denmark. 

Dictators controlled Cuba, the Dominican Republic, 
and Haiti during much of the first half of the 1900's. In 
1959, Fidel Castro overthrew the government of Cuba 
and established a Communist state. 

Many islands of the West Indies have become inde- 
pendent or have gained more control over their own af- 
fairs since 1945. Both the Netherlands Antilles and 
Puerto Rico gained almost complete self-government in 
the early 1950's. Ten British colonies formed the West 
Indies Federation in 1958. They were (1) Antigua, (2) Bar- 
bados, (3) Dominica, (4) Grenada, (5) Jamaica, (6) Mont- 
serrat, (7) St. Christopher-Nevis-Anguilla, (8) St. Lucia, (9) 
St. Vincent, and (10) Trinidad and Tobago. The federa- 
tion was dissolved in 1962 after Jamaica and Trinidad 
and Tobago became independent. 

In the late 1960's, Antigua, Dominica, Grenada, St. 
Christopher-Nevis-Anguilla, St. Lucia, and St. Vincent be- 
came states associated with the United Kingdom. To- 
gether, the six states were called the West Indies Asso- 
ciated States. By the early 1980's, all of the West Indies 
Associated States except for St. Christopher-Nevis- 
Anguilla had become independent nations. In 1980, An- 
guilla officially became a separate British dependency. 
The rest of the state became independent in 1983 as a 
nation called St. Christopher and Nevis. This nation is 
now known as St. Kitts and Nevis. 

For the year of independence of all the countries of 
the West Indies, see the table in this article. 

The West Indies today face a number of economic 
and social problems, including overcrowding, poverty, 
and limited resources. Large numbers of West Indians 
cannot find jobs or must work for low wages. Many 
people leave the islands in search of jobs. West Indian 
governments are trying to develop new industries to 
lessen dependence on agriculture and tourism. Such re- 
gional economic organizations as the Caribbean Devel- 
opment Bank and CARICOM are also working to stimu- 
late industrial growth. Gerald R. Showalter 


Related articles in World Book. See the separate articles on 
countries and other political units in the West Indies listed in 
the table in this article. See also: 

British West Indies | Leeward Islands 
French West Indies Naipaul, V. S. 
Grenadines 


Walcott, Derek 
Windward Islands 


West Indies Associated States. See West Indies 
(History). 

West Point, N.Y., a United States military reservation, 
has served as the site of the U.S. Military Academy since 
1802 (see New York [political map]). The reservation 
stands on a plateau above the west bank of the Hudson 
River. It also includes Constitution Island, which lies in 
the river. The island is the site of several forts from the 
Revolutionary War in America (1775-1783). See also 
United States Military Academy. 

West Roman Empire. See Rome, Ancient (Decline 
and fall; map: Division of the Roman Empire). 
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The Allegheny Mountains cut through eastern West Virginia. Scenic mountains, steep hills, and 
narrow valleys cover almost all of the state, which has some of the nation’s most rugged terrain. 


West Virginia The Mountain State 


West Virginia, in the Appalachian Highlands, has 
some of the most rugged land in the United States. The 
state has few large areas of level ground, except for 
strips of valley land that lie along the larger rivers. 
Mountain chains cover the eastern and central sections 
of West Virginia. Steep and rolling hills and narrow val- 
leys make up the region west of the mountains. The ex- 
treme ruggedness of the land gives West Virginia its 
nickname, the Mountain State. 

The beautiful mountain scenery of this rugged state 
attracts many visitors. Forests of valuable hardwood 
trees grow on the mountain slopes, and vast mineral de- 
posits lie under the ground. West Virginia is one of the 
nation’s leading producers of coal. Coal deposits lie 
under about two-thirds of the land. West Virginia indus- 
tries are based on coal and other important mineral re- 
sources found in the state. These resources include clay, 





The contributors of this article are Stephen W. Brown, Profes- 
sor of History at West Virginia Institute of Technology; and Ken- 
neth C Martis, Professor of Geography at West Virginia Univer- 
sity. 


limestone, natural gas, petroleum, salt, and sand. How- 
ever, West Virginia's economic base is shifting. Today, 
service industries are growing rapidly and form the 
most important part of the economy. 

Industrial cities line the banks of the broad Ohio 
River, which forms West Virginia's western border. 
Wheeling, Weirton, and other northern river cities pro- 
duce iron and steel. Chemical plants operate in the Ohio 
and Kanawha river valleys. West Virginia's capital, 
Charleston, is in the Kanawha Valley. The Charleston 
area is a manufacturing center for chemicals and metal 
products. Huntington, Parkersburg, and many other cit- 
ies have large plants that manufacture glassware and 
pottery. 

West Virginia was part of the state of Virginia until 
the Civil War. Virginia joined the Confederate States in 
1861. But the people of the northwestern counties re- 
mained loyal to the Union. They formed a new govern- 
ment, patterned after Virginia's, and broke away from 
the rest of the state. West Virginia became a separate 
state in 1863. The hardy independence of West Virgin- 
ians is reflected in the state's motto, Mountaineers Are 
Always Free. 
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WORLD BOOK illustrations by Kevin Chadwick 
Weirton, in the Northern Panhandle of West Virginia, is the 
only city in the United States that borders two other states while 
touching its own state on more than one side. Weirton extends 
to Ohio on the west and Pennsylvania on the east. West Virginia 
surrounds it on the north and south. 


The glass marble manufac- 
turing center of the United 
States is located in West Vir- 
ginia. A few factories in the 
Parkersburg area make most 
of the nation’s glass marbles. 





A huge chandelier hangs in Glass marbles 


the golden dome of the state 

capitol in Charleston. The chandelier has 10,080 hand-cut Bohe- 
mian crystals. It is 8 feet (2.4 meters) in diameter, weighs 2 short 
tons (1.8 metric tons), has 96 lights, and hangs from a 54-foot 
(16.5-meter) gold-plated chain. 


West Virginia was the first state to levy a sales tax. The tax, 
enacted in 1921, was based on the gross receipts of the firms 
doing business in the state. 


The town of Romney 
changed hands between 
Union and Confederate forces 
56 times during the Civil War. 
West Virginia was the site of 
many battles during the war. 


Rural Free Delivery origi- 
nated in West Virginia. Post- 
master General William L. 
Wilson introduced the idea to 
his home state. On Oct. 1, 
1896, rural carriers began 

Lee Balterman from Marilyn Gartman working out of post offices in 
Coal mining is West Virginia's most important mining activity. Charles Town, Halltown, and 
Soft coal deposits lie under about two-thirds of the state. Uvilla. 
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Downtown Charleston lies along the banks of the Kanawha River. Charleston is the capital and 
largest city of West Virginia. It ranks as the state's leading center of industry and trade. 


West Virginia in brief 


Symbols of West Virginia 


The state flag, adopted in 1929, bears the state 
coat of arms. The state seal, which incorpo- 
rates the coat of arms, was adopted in 1863. 
The design on the front includes a miner and 
a farmer. The rock between them shows the 
date of West Virginia’s statehood. In the fore- 
ground, rifles symbolize the willingness to 
fight for freedom. The landscape on the back 
of the seal includes an oil derrick, a log cabin, 
sheep and cattle, a factory, a railroad, and 
wooded mountains. 





West Virginia (brown) ranks 41st in size among all the 
states and 12th in size among the Southern States (yellow). 


General information 


Statehood: June 20, 1863, the 35th state. 

State abbreviations: W. Va. (traditional); WV (postal). 
State motto: Montani Semper Liberi(Mountaineers Are 
Always Free). 

State song: “The West Virginia Hills,” Words by Ellen 
King; music by H. E. Engle (one of three state songs). 


Land and climate 


Area: 24,231 mi’ (62,759 km’), including 145 mi? (375 km’) 
of inland water. 

Elevation: Highest—Spruce Knob, 4,861 ft (1,482 m) 
above sea level. Lowest—240 ft (73 m) above sea level 
along the Potomac River in Jefferson County. 

Record high temperature: 112 °F (44 °C) at Martinsburg 
on July 10, 1936, and at Moorefield on Aug. 4, 1930. 
Record low temperature: — 37 °F (—38 °C) at Lewisburg 
on Dec. 30, 1917. 

Average July temperature: 72 °F (22 °C). 

Average January temperature: 32 °F (0 °C). 

Average yearly precipitation: 44 in (112 cm). 


Important dates 


West Virginia's Indian population began to 
decline due to wars and disease. 





State flag 





State seal 


Charleston has housed the State Capitol since 1885 and 
from 1870 to 1875. Wheeling was the state capital from 
1863 to 1870 and from 1875 to 1885. 


Germans from Pennsylvania established a settlement 
at New Mecklenburg (now Shepherdstown). — 
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State bird State flower 
Cardinal Rhododendron 


State tree 
Sugar maple 


Population trend Year Population 
i | 2000 ‘1,808,344 
Million: a 1990 —-‘1,793,477 
pg. a eS _ 1980 ‘1,950,258 


1970 1,744,237 


1890 762,794 

1880 618,457 

1870 442,014 

1860 376,688 

1850 302,313 

1840 224,537 

ae 1830 176,924 
: 1820 136,808 

1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 1810 105,469 

| 1800 78,592 
Source: U.S. Census Bureau. 1790 55,873 


Services 70% 







Chief products Value of goods and services pro- 
duced in 1998: $39,938,000,000. 
Services include community, busi- 
ness, and personal services; fi- 
nance; government; trade; and 
transportation, communication, 
and utilities. /ndustry includes 
construction, manufacturing, and 
mining. Agriculture includes agri- 
culture, fishing, and forestry. 


Agriculture: broilers, beef cattle, 
turkeys, milk. 

Manufacturing: chemicals; primary 
metals; fabricated meta! products; 
stone, clay, and glass products; 
wood products. 

Mining: coal, natural gas. 


2: 
Source: U.S. Bureau of Economic Analysis. Agriculture i ae Industry 29% 
Government Sources of information 
State government For information about tourism, write to: West Virginia Division 


of Tourism, 2101 Washington Street E., Charleston, WV 25305- 
0312. The Web site at www.state.wv.us/tourism/ also provides in- 
formation. 

For information on the economy, write to: West Virginia Devel- 
opment Office, Capito] Complex, Building 6, Room 553, 1900 
Washington Street East, Charleston, West Virginia 25305-0311. 

The state’s official Web site at www.state.wv.us also provides a 

United States senators: 2 gateway to much information on West Virginia's economy, gov- 

United States representatives: 3 ernment, and history. 

Electoral votes: 5 


Governor. 4-year term 

State senators: 34; 4-year terms 
State delegates: 100; 2-year terms 
Counties: 55 


Federal government 


West Virginia became the The National Radio Astronomy Observatory 
35th state on June 20. began operating at Green Bank. 
| 





Miners fought with mine guards, police, and federal West Virginia established a 
troops in a dispute over organizing unions. state lottery. 
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Population. The 2000 United States census reported populations of less than 2,500. Many were once coal- 
that West Virginia had 1,808,344 people. The population — mining towns and trading centers for farm areas. West 
had increased by less than 1 percent over the 1990 fig- Virginiass large cities lie in river valleys, where the land 
ure, 1,793,477. The population grew again in the 1990's is least hilly. They are centers for the chemical, iron, and 
after economic problems had contributed to its decline steel industries. Charleston, Huntington, Parkersburg, 
during the 1980's. According to the 2000 census, West and Wheeling are the largest cities. 

Virginia ranks 37th in population among the 50 states. Almost all the people of West Virginia were born in 
About 42 percent of West Virginia's people live in the United States. Many are of German, Irish, Scotch- 
metropolitan areas. The areas around Charleston, Hunt- Irish, English, or American Indian descent. Many immi- 
ington, Parkersburg, and Wheeling are Metropolitan grants came to West Virginia during the late 1800's and 

Statistical Areas (see Metropolitan area). Three other early 1900's to work in the state’s coal mines. 
metropolitan areas also extend into West Virginia. For Schools. Pioneer children in the region that became 
the names and populations of these areas, see the /ndex | West Virginia attended classes in log buildings. These 
to the political map of West Virginia. buildings served both as schools and as churches. As 

Most of the people of West Virginia live in rural areas. _ was typical of Virginia, of which West Virginia was 
The state has about 200 cities, towns, and villages with then a part, parents paid schoolteachers in cash, 


Population density 


The most densely populated areas of West Virginia are the 
northern and southwestern parts of the state. Much of the moun- 
tainous southeastern part of the state is thinly populated. 





Persons per Persons per 
sq. mi. km? 
More than 100 More than 40 
50 to 100 20 to 40 
Gary T. Truman ~ ) 25 to 50 10 to 20 
An art and craft fair in Ripley features modern artwork and tra- Less than 25 Less than 10 
ditional West Virginia crafts. The blacksmith shown in this pic- 
ture is demonstrating the use of a hammer and tongs. WORLD BOOK map; based on U.S. Census Bureau data. 


Stephen J. Shaluta, Jr., West Virginia Division of Tourism 
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Skiing in West Virginia's 
mountains provides recre- 
ation for residents and visi- 
tors. A ski lift takes skiers up a 
mountain slope at Canaan Val- 
ley State Park, near Red 
Creek, shown here. 


in farm products, and with “bed and board.” In 1810, the 


Virginia legislature created a literary fund for the educa- 


tion of poor children. 

The legislature passed a law in 1829 providing for free 
district schools in counties that wished to establish 
them. Few schools, however, were set up because most 
state and county officials believed parents should pay to 
educate only their own children. 

West Virginia established a free school system in 
1863, after it became a state. The constitutions of 1863 
and 1872 provided limited tax funds to support the 
schools. In 1876, Alexander L. Wade of Monongalia 
County developed a graded school plan, which was 
adopted in West Virginia and in many other states. In 
1933, the state’s 398 school districts were replaced with 
55 county systems. 

Today, a nine-member state Board of Education ad- 
ministers the public schools. The governor appoints its 
members to nine-year terms. The board appoints a state 
superintendent of schools, who supervises the public 
school system. Children age 6 through 15 must attend 
school. For the number of students and teachers in 
West Virginia, see Education (table). 

Libraries. A subscription library was operating in 
Wheeling as early as 1808. Members of this library con- 
tributed money to buy books, which they could use 
without charge. Public libraries were not common until 
after 1900. A state library commission was established in 
1929 to help regulate and expand library services. 

Today, many public library systems serve the people. 
Bookmobiles provide service for areas that lack li- 
braries. The West Virginia University Library houses the 
West Virginia Regional History Collection of manu- 
scripts and books. The Rosanna A. Blake Library at Mar- 
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shall University in Huntington is a collection of materials 
on the history of the Confederate States of America. 

Museums. West Virginia's state museum is in the 
Cultural Center at the Capitol Complex in Charleston. 
The Sunrise Museum in Charleston has an art gallery, 
children’s museum, and planetarium. Art museums in- 
clude the Huntington Museum of Art, Parkersburg Art 
Center in Parkersburg, and the Oglebay Institute-Man- 
sion Museum in Wheeling. Museums at the Harpers 
Ferry National Historical Park feature displays on the Civ- 
il War (1861-1865) and the 1859 armory raid by American 
abolitionist John Brown. 





West Virginia University 


West Virginia University is located in Morgantown. Wood- 
burn Hall, shown here, is one of the oldest buildings on campus. 


The Marshall University 
campus is located in Hun- 
tington. The school, estab- 
lished in 1837, is one of the 
state's two oldest universities. 
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Marshall University 


This table lists the universities and colleges in West Virginia that grant bachelor’s or advanced degrees and are accredited by the North 


Central Association of Colleges and Schools. 


Name Mailing address 
Alderson-Broaddus College Philippi 
Appalachian Bible College Bradley 
Bethany College Bethany 
Bluefield State College Bluefield 
Charleston, University of Charleston 
Concord College Athens 
Davis & Elkins College Elkins 
Fairmont State College Fairmont 
Glenville State College Glenville 
Marshall University Huntington 
Mountain State University Beckley 





‘Campuses at Morgantown and Parkersburg. 


Name Mailing address 
Ohio Valley College Vienna 
Salem International University Salem 
Shepherd College Shepherdstown 
West Liberty State College West Liberty 
West Virginia State College Institute 
West Virginia University i 
West Virginia University Institute 

of Technology Montgomery 
West Virginia Wesleyan 

College Buckhannon 
Wheeling Jesuit University Wheeling 
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214 West Virginia 


West Virginia map index 


Metropolitan areas 


Charleston ............ 251,662 
Cumberland {Md.\_... 162,008 
(74,930 in Md; 
27,078 in W. Va.) 
Huntington- 
Ashland (Ky) ....... 315,538 
(139,687 in W. Va; 
113,532 in Ky.; 
62,319 in Ohio) 
Parkersbu 
Marietta {Ohio} ..... 151,237 
(87,986 in W. Va; 
63,251 in Ohio} 
Steubenville, Ohio- 
Weirton ............ 132,008 
(73,894 in Ohio; 
58,114 in W. Va) 
Washington, D.C. .. 4,923,153 
{2,065,242 in Md.; 


2,167,757 in Va; 

572,059 in D.C; 

118,095 in W.Va.) 

Wheeling ............. 153,172 

(82,946 in W. Va; 

70,226 in Ohio) 
Counties 
Barbour......... 15,557 ..— 7 
Berkeley ........ 75,905 ..D 11 
Boone ......... 235..H 3 
Braxton ......... 14,702 ..F 5 
Bronke ......... 25,447..B 5 
Cabell.......... 96,784 ..G 2 
Calhoun.......... 7,582 ..F 4 
GUAVE. os csc 10,330..G 4 
Doddridge ....... 7403 EF 5 
Fayette .......... 47,579.14 
GUMER ic ceccccs se 7,160.F 5 
Grant ..........- 11,299 ..£ 9 
Greenbrier ..... 34,453.H 5 
Hampshire ...... 20,203 ..E 10 
Hancock ........ 32,667.A 5 
lancer eer 12,669..F 9 
Harrison ........ 68,652 ..— 6 
Jackson ......... 28,000 ..F 3 
Jefferson ........ 42,190 ..E 11 
Kanawha ...... 200,073..H 3 
lewises.ce nee 16,919..F 6 
Lincoln ......... 22,108 ..H 2 
Laganii...... a: 37,710.1 2 
Marion ........... 56,98..D 6 
Marshall ........ 35,519..C 5 
Mason .......... 25,957 ..F 2 
McDowell ...... 727] SV At ad |e 72 
Mercer ......... 62,980...) 4 
Mineral ......... 27,078 ..D 9 
Mingo .......... Z20;Z55 ele 2 
Monongalia ..... 81,866 ..D 6 
Monroe ......... 14,583 ..J 5 
Morgan ......... 14,943 ..D 10 
Nicholas ........ 26,562 ..H 5 
Ohion. co..." 47,427..B 5 
Pendleton ........ 8,196..F 8 
Pleasants......... 7,514..D 4 
Pocahontas ..... 9,131... 6 
Preston ......... 29,334..D 7 
Putnam ......... 51,589..G 2 
Raleigh ......... 79,220..1 4 
Randolph ....... 28,262. 7 
Ritchie .......... ,343..6 4 
Roane ........... 15,446..F 3 
Summers ....... 12 4 
1 ae 16,089 ..E 6 
MUCKEr 62.6 06.00-5 7,321. 8 
Uti? ene 9592.D 5 
Upsburs......... 23,404 ..F 6 

ayne .......... 42,903.§H 1 
Webster ........ G3719.G 6 
Wetel .......... 17,693 ..D 5 
VVICtiE ass ccece JS07/3), dee 3} 
Wood ........... 87,986..— 4 
Wyoming ....... 25,708.) 3 
Cities, towns, 
and villages 
Abraham ................ K 16 
i Nel 1) | ene ABO ORERCCC I J) 14 
POON pics cov cen ancer Ea15 
AOhiaAnetitcs. oRteeee«. E 14 
Adventh ier «nee... G 3 
Albright ........... 247 ..B 16 
Alderson ......... OSS 
Alexander ............... F 14 
Alia pet re «sl D 5 
mifenaienc........- me E 16 
ANZEi oo eee. ee F 14 
Alton ee... Se F 14 
Alum Bridge ............ 2S 
Alum Creekt ....1,839...1 13 
AVON rete << «ae 1 6 
AIM OVeites eee ois ccs a te 
Ameagle ................ K 15 
Amherstdale 

[-Robinettelt ...1,785 ..K 13 
Anawait ........... P| ee 
Anmoore ...... .... 685 ..D 14 
Annamoriah ............. F 4 
Ansted ........... 1,576... 16 
Arlington ...............- E13 
Armett@. 2. e). ae K 14 
Arnoldsburg ............ F 4 
Attn eo ee E 9 


Arthurdale .B 


PUTO rec cee son ee: 


Baileysville .............. 
Bal roeaeens. Sr . coerce 


Baldwin ....5...0..08... 


Barboursville ....3,183 .. 
Barnabus .:......:.-08.+: 


Belmont .......-. 1,036 .. 


| 
D 
I 
F 
D 
Bentree) oo csccesss canes ] 
C 
BO Rea ies s occ cake eee E 

G 


K 
D 
Bethany...........- 985 . .B 
Bethlehem ...... 2651 
Beverly ........... 651 ..F 
Bickmore..............-. H 
Big Chimney ............ H 
BIQiGRGeke.. 26... sees ss J 
BIGOten .......8e ve<s a0 G 
BiGHRUNe. .cccisc cece seca D 
Bese cece annrmeneeen F 
Bimippcee. soe coat K 
Bingamon ............... B 
Birch River .............. G 
Biaaon ae Ste ATR EE K 
Blackbe Cy Aner cae J 
Blacksville i samt 175.A 
Blaine Ancor econ K 
E 


Bloomingrose ........... I 
Blount2322. eo H 
Blue Creek .............. H 
Bluefield ........ 11,451 ..K 
Bluewell® ................ J 


Bradleyt ......... 2,371 ..K 
Bradshaw.......... 289 . J 
Bramwell .......... 426. 


G 
K 
J 
Bret’... peo eee. B 
Bridgeport ....... 7036" ..C 
Brohard F 
Brookhaven*t D 
Brooks I 
Cc 
D 


sEHAUHS ee 


Sue as coco cccvreeree 


Bruceton Mills ...... 74.48 
Brushy Run .............. F 
Buckeye)cs 6,-0.5. asace en H 
Buckhannon? ... 5,725 . .F 
Buffalo ........... 1,171 ..G 

E 

E 


Camden-on- 
Seadley .......-5. 157 ...G 


— 


wi WA SLOWNNS We WADA 


Cameron......... WeAW4 oe 
Camp Creek 
Cannelion ............... 


C 
J 
I 
Canvas |. ae ..... geen H 
Capon Bridge ...... 200 ..E 
Capon Springs .......... E 
Garettal®. .~. . ose J 
B 
G 
F 


Cassi 
Cassvillet ........ 1,586 ..A 
Galawba .....-.. cere. 
Cedar Grove ....... 862 .. 
Cedarville ............... 
Center Point ............. 
Central Station .......... 


Se ee 


Chapmanville ....1,21) A 
Charles 
Town Sane eee ee: 2,907 ..E 


Charleston® ... 53,421 ..G 
Charlton 
Heights .2:.2.2..2. 5m, I 

Charnmico) @.. ee eee. H 
Chattaroyt ....... 1,136 ..K 
Cherry Grove ........... G 
Cherry Runs s503 crags D 
Chesapeake ..... 1,643 .1 
Chester t.... «<< 0er 2,592 ..A 
Chloe aire G 
Ghristian "eee. oe K 
CINCGOE..«.: n.meeeer eee H 
Cinderella ............... 1 
Circleville ............... G 
Clarksburg® ....16,743 ..E 
Claye re er. ss See 593 ..H 
Clear Creek ............. K 
Gar Fork . iano eect ) 
Gleareo:..:..:e) eee eee. H 
Clearview .......... 590 ..B 
CIOM) sock cnc oer eee: G 
Clendenin........ 1,116..G 
Cleveland ............... G 
CHUNG ob ces yee Os J 
Clintonville .............. \ 
Glia eee ee G 
Cloversren sen eee F 
Clover Lick .............. H 
Coal Cityt ........ 1,905 . 1 
Coal Forkt ....... 1,350 ..H 
Coal Mountain .......... j 
Coalwoad ............... J 
GobBurni... ere en B 
Coketon@3 ee E 
Cold Stream ............. E 
Gollaxd ccc cscs, eRe B 
Colliers ............ ae B 
Gomiort . «<a. dee J 
Cool Ridge .............. 1 
Capen. .. .ae..fesee » ae F 
CORE oo iassccccs eens Ste A 
Gorinth)....52..: Sec D 
Conley a. scc.o22 svete: F 
Cornstalk ......0.0.0.0.... | 
Cornwallis ............... E 
Gorrinne Be .- 3... J 
Comane ne eee G 
Cottageville ............. F 
Gove Gap 2 i.3.cssas owes } 
Covel cnc | 
Cowen ............. 513..G 
COxsiMulls: 5.3.:ccseces ee E 

rab 

Orchardt ...... 2,761 ..K 

Craigsvillet ...... 2,204 ..H 
Crawford ........ eo ee F 
CREMO®. . oc seeeee et F 
Gpeston 25. see. F 
Cross Lanest ...10,353 ..H 

GLISYAD. . Pree hc eee K 
Cullodent ........ 2,940 ..H 
GUrtiniy.yge-cce see. eee G 
CtizzaGt 5.0.06. Seen D 
Cyclone’... ..<+.:.= Se K 
(6 2 ERROR Ae oo od G 
Dailey, =... <..c¢2.. + eee. F 
Dallas? .. 20... .... eee Cc 
Danielst ......... 1,846 I 
Danville ........... 550 . J 
DAVIS Se 624 _.E 
Davisville ................ E 

AV Vices oe veneers 373.) 
DaWSOR. .secc000 co a5. Te: i 
Deansville ............... E 
Deep Wailer ....:...:. see J 
Delbarton ......... 474 .K 
Dellslow ................ A 
Delay ...2- ee eee E 
Despardt ........ 1,039...C 
Dida 25005006 Se ee G 
Dicksonies. .. :.ceepeeree H 
Dingess enn.......e8 ese K 
Dixie: fr7-. <2. cere I 
Dola ....:..8; eee. oe. (C 
Dorcas: 25... fe. eee F 
Dorothy ............e...: K 
Dou6las: ......... Sess E 
Droop ....62.605. eee H 
Dry Branch .............. \ 
Dry Creek ......:..... K 
Drytonrk Sooo eens cgecied F 
Duck ..23).. 2 G 
Dunbar .........- 8,154 ..H 
Dunean’........ e ee 
Dundon ................. H 


_ _ —_ = —_ _ 
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Dunlow ... _J 10 
Dunmore ... Gey 
IDUINKS?. ..... eines sos Be ea 
Donbin ..c22......-. 262). a7 
Y CRUD) pee K 12 
East Bank .......... 933..1 14 
astieyrn .2- cee oese cane | 10 
Paste ViCWic. cas sc... cee Cus 
Eccles®........ 2 «. . eee K 15 
Eckitan .%.......5.+-. eens i“ 3 
EQGAaiONE «0.0. ie uc eeee laser 
Edmondie......- > .ceeeeee J) 16 
Eleanor .......... 1,345..G 2 
Elgood FRC SOR, [225 
Elizabeth® ......... 994..£ 4 
aS) occ ee D 14 
Elk Garden......... 217..D 9 
Elkins® ... 3.26. un 7,032 ..F 7 
Elkviewt ......... 1,182.G 3 
Ellamone 4....... eee: E 14 
Ellenboro .......... 3737 -Gee 
Ellison. . cere J 4 
elena... » cose G 5 
Elmwoad ................ Faas 
ENOiaecce cere 1 5 
EMMONS ....5..223..8.;.8 ows 
Endicott ....%........00.. D5 
Chglish: ..... msemeememaes J 3 
EnGchis... oan eee ee H 16 
Enterpriset .......- 939 ..C 14 
EQWIN). ots Seo eaiececie: C 16 
EskdaleWe.. cc. snes c55. ) 14 
Etamizess eee C 16 
Etheliea ee sec crsccce K 12 
Eureka occ soc edcdieae D 4 
EVANS Io cc. ite eect: fas 
Everettville .............. B15 
Exchange ............-... ames 
Fairleaft .......... 1,706.1 6 
Fairmont® ...... 19,097..D 6 
Fairview ........... 435.A 14 
Falling Spring ..... 209.1 6 
Falling Waters ........... D 12 
Falls Mill .......... ae F 12 
Eanrock Geter ) 8 
Farmington ........ 387 ..B 14 
Fayetteville? ..... 2,754.H 4 
Fellowsville ............. C 16 
Fenwick. ; . Spee sce H 5 
Ferguson ......c--"@ oe: J 10 
Bilbernt?e. se ce--eeen scree ies 
Fishen cose. secs. Be E 9 
Five Forks ............... F 4 
Flatwoods ......... 348.F 5S 
Flemington ........ 287 ..C 14 
floes .8..cce oe G 4 
Flower .................-- Fo5 
Folasscescco eee. H 16 
Follansbee ....... SVS de 3 
Folsom ...............2-. B 13 
Forest Hil] ............... J) o5 
Fort Ashbyt ...... 1,354 ..D 10 
Fort'Gay, ....2.... 819.} 9 
form Seybert ...:7......05 Gr 
Eort. Spring ....2s26c-snes [ 6 
Foster |. 24 .....,.. eee ls 
Four States .........-.... B 13 
Franklin® .......... 797 ..G 8 
Fraziers Bottom ......... G 2 
French Creek ........... F 14 
Frenchton .............-- Fans 
Erians till). eee oe ee H 6 
Ememdiy: ere ces: 159 2A 
ENOSt: 6 Siccces <3 Se H 7 
caere| ee itis oR F 13 

allipolis Ferry .......... eee 
Galleney ell ceuemeeaag D 14 
Gandeeville ............. F 4 
Gap Mills ............... | 6 
Garretts Bend ......... .1 12 
Garrison ................. j 14 

ary, Seat. S173 
Gassaway .......... 901..G 5 
Gaston. . 2. Seseccc gees oece E 13 
Gauley Bridge .....738..1 16 
Gauley Mills ............. G 5 

EW BecsuocSogcodauereu ned F 3 
Geis. Pere. fos eee aes) 
GenOde. .em..: 23... eee 1 10 
Gerrardstawn ........... D111 
Ghent). 2.0: 3.652 tee J 4 
Gilbert ............. Alva lee 
Gillfoa®. .....<.5.<.<000cccan H 16 
Gillkatoseee cc eee Jou 
GIMME sc cen coos ic occ FS 
GIVENRE. ce nor ines F 3 
GlaGete ee eee | 6 
Gladesville .............. B15 

PAG cans uc waisenus weiss F 16 
GlaSGOW ccna. ¢ 783.1 14 
Glensire eae oe ey H 15 
Glen Alum ............... JL 2 
Glen Dale _....... 1,552..C 5 
Glen Daniel ............. K 15 
Glen Easton ............. C 5 
Glen Jean ................ K 16 
Glen Rodgers ........... K 14 
Glenfork ................. K 14 
GIEMGArY ar. «oa... been D 11 
Glenhayes ............... |} 9 
Glenville® ........ P5446 5 
>t th A eee Ginee: 
Glovergap™. cece. >.--- A 13 
Gofts a BOAR 8 cs Mee E14 
Gordon,.,.....:... foes aoe pals 
Gormania ............... E 8 
Grafton® .........5,489..£ 7 


Graham 

Heights’ ......... ...D 
Grandview .............. K 
Grant Town ........ 657 ..B 
Grantsville® ........ 565 .F 
Granville ........... 778.A 


Green Ban 
Green Spring ............ 
Green Sulphur 

Springs... . . ceseeeee 1 
Greenland ............... E 
Greenview .............. J 
Greenwood ............. E 

POG 8. koidaccs oo B 

Griffithsville ............. I 
Grimms 

Landing 


Guyane .... 2... eee 
Gypsy ....-:->.. eee 
Hacker Valley ..........: 
Wal icstcGesen sew. <ts oan 


re ey 


Hamlin®.......... 1,119. 


Harrison.........02..- seek 


Henderson ........ 325 . F 
Hendricks ......... 319 ..E 


oO 


Hooverson 

Heights*t ...... 2,909 ..B 
Hopewell... 20 gse-.22-0 B 
Homer. 2. ;.. 3. eer E 
Horse Shoe 

RUM. jccece « Sacre E 
Hubbardstown .......... | 
Hundred ........... 344.A 
Huntersville ............. H 
Huntingtan® .... : 
Hurricane ........ 522 2a 
Hurst: hoses cancers Be E 


lgeQer W224... eee 358 .. 

tkes Fork .......ccsemesen J 
Imperial ................. F 
Independence .........: C 
Indian Mills .............. ) 
Indore ....22.o0.se ee. H 
ingleside .....0..+..meeun J 
Intermont ............... 


Ivydale. ..........ses semester G 
Jacksonburg®: - 5: 2-2-0 D 
Jane Lew ..........- 406 ..D 
Jenkinjames .......... san: K 
JORG Ba neice ss ociciere MERE A 


Raylord ... fear «ae 
Kearneysville ............ 
Rely «ges «++ +0< 5 Se 
Kellysville ......,.......- J 
LSU) SegeR Eco etO Ren. od 


Kassie. ceo ce 


_ 
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Keystone .........: 453. J 
Kiahsville ................ ] 
Kimball ............ 411 .J 
Biie@diG)..........5..--2-4 ) 
Kincheloe ............... D 
OT 
Kingwood? ...... 2,944 ..D 
CSW none (GeO BOD SSeS EF 
OAUG? 5 doce none K 
. (ite. beeen F 
Knob Fork .............. A 
Ut) 6 dR6Ggg ee A 
Kopperston ....... SnnaGe K 
Lahmansville ............ E 
LES See K 
MANGES... 0... cece eee eaee F 
Lando Mines ............ K 
Lavalette ................ H 
MAWION ... 2.0.2... 0cccceee K 
MMA. oe eee eens K 
Lead Mine ............... if 
TPE cy; 6 os arate s aicvaracw ee 
Left Hand ................ G 
dc) 2 E 
BEAVASY) oi...) 20-5 acees 
MOTIORE, 6... cc cc cccceseass K 
LOD op dees 132 
0 E 
WETOMa ............0.000- J 
+ (SDY @ooc ds pope ce aeeeEe F 
SEG ooccaaneeweaneeeee G 
PPS OU PT. scicveiecseccecs H 
Lester .............. 322 ..K 
al poo geoosp denen F 
Letherbark .............. F 
Petter Gap ............... F 
eS SSR D 
Lewisburg® ...... 3,624 ..| 
MIDCTY ....00c2ceccceen: G 
BEBEGNOVE . 20... c cece J 
DOITIAWA ES oc accis as caceeead D 
UCT ORAS Soa F 
Mindside .........-....... J 
OG) ob nee OO Hee eee F 
Litdeton............ 207.A 
Lizemores ............... H 
Lockwood ............... I 
Metan”....26...-. 1,630 ..1 
Logansport .............. B 
PMEOKOUT ..............00, ) 
| Looneyville .............. G 
Borado ..........0...000- K 
Lorentz .................. E 
Most Gity ..........-...... [F 
Lost Creek ......... 467 ..D 
Lost River ............... F 
OH 18 eee J 
BPRVON I, 0. ces cece eeaees ] 
| Lubeckt ......... 1,303 ..E 
Lumberport ....... REF Ae 
ARON MG se sie ccaca caus’ J 
Mabie ..............-.../ F 
Mabscott......... 1,403 ..K 
MacArthurt ..... 1,693 ..K 
RAGEB eo. . wis\sisisvaila a ciela vac G 
| Macfarlan ............... E 
| Madison® ........ 2,677 ..H 
Mahone ................. E 
Maidsville .............. A 
Malden ................4. | 
Malloryt ......... 1,143 ..K 
Mammoth ............... | 
RANA «fc ccicre a cee ce cs 770 ..K 
Manheim ................ C 
Ee J 
Mannington .....2,124..B 
| Maplewood ............. K 
' Marfrance ............... H 
GAMES oa .cciecscces ea cceane J 
Marlinton® ....... 1,204 ..H 
| Marmet .......... 1,693 ..1 
| Martinsburg® ...14,972 ..D 
_ Maryland 
yunction® ............./ D 
CU) Speekeacee 1,064 ..E 
Masontown........ 647 ..B 
| Matewan .......... 498 . J 
| Mathias.................- F 
| Miatoaka........... 317.) 
— Maxwelton .............. i} 
Meeaysville .............45- E 
| re Cc 
McCorkle ............... | 
| McDowell ............... J 
( McGraws................ I 
McMechen ...... 1,937 ..C 
McWhorter ............. D 
TRE AG sacidais aes cccacecsse: J 
Meador ................. J 
Meadow 
Bridge .......... S21 
Meadow 
TrOek oo icaacuvnewes | 
Meadowbrook .......... Cc 
PEG. ic ciecevernacd E 
(02 7, oe re eee B 
TE a ] 
Middle- 
bourne® ........ 870 ..D 
PONCE 25 4 encce cro s Soe ] 
BRAMAN: 6c. corc svc clcics ccsion’ed F 
Mill Creek ......... 662 . .F 
Mill Point ..........0..0.... H 


_ 
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Millville* .............0.... Ept2 
Millwood ................ F 3 
Milton............ 2,206 ..H 11 
Minden.................. J) 16 
Mineral- 

wellst ......... 1860.6 3 
MUNGO) 0. cee cece cece G7 
Minnehaha 

6) Ja Cmipensenesneorer H 7 
Minnora................. F 4 
Mitchell 

Heights ......... 301..K 12 
Moatsville ............... D 15 
Mohawk ................. ) 12 
Monongah........ 939 ..B 14 
Montcalmt ........ 885..K 4 
Monterville.............. G 7 
Montgomery ....1,942..1 15 
Montrose .......... 156..E 16 
Moorefield? ..... 2,375.6 9 
Morgansville ............ E SRS 
Morgantown? . 26,809 ..D 7 
MOGnisS me .c. 6-02 ccce soos (Gap 
Morrisvale .............- 1 12 
Moundsville® ....9,998..C 5 
Mount Clare ............. D13 
Mount Gay 

(-Shamrockl+ ..2,623 ..K 12 
Mount Hope ..... 1,487 ..K 16 
Mount 

Lookout............... H 5 
Mount Nebo............. H 5 
Mount Storm ............ E 8 
Mount Zion ............. F 4 
Mountain ................ Eas 
MOYeIrs'iisan ccc saeseieclesiac G 8 
Mozer acncaseecc eae F 9 
Miid .....2eaeeeererecen ) 12 
Mullens .......... 1,769.) 4 
Munday ................. Fam 
Murraysville ............ ERS 
DUC Mls 1586 ccocadBtep coc Vi 
Myrtle... Weaeenee sc <ca-- K 11 
Nallen ...........cccceees H 5 
Noama: a... : ereee «<2: 0! K 14 
Napier fea.c...sctteteee a F 5 
Naugatuck ............... K 10 
Neola, fet cos. eee cose! | 6 
Nestorville .............. D 15 

ettie:: Fee. cicinascncecan H 5 
New Creek .............. E 9 
New Cumber- 

land° .......... 1,099.A 5 
New England ...........! E33 
New Haven ...... ABS) ode 7 
New Man- 

chester .............. A 5 
New Martins- 

Ville eereeeee. 5,984 ..D 5 
New Milton .............. F 5 
Newberne ............... E 5 
Newburg ........-- 360 ..C 16 
Newellt .......... 1,602 .A 5 
Newton ...............005 G 4 
Newville ................. G5 
Nicut.. P30: een ee F 4 
Nimitzqcaseen acre. |) 5 
Nitnoie oes eee 6,824 ..H 12 
NoB@§: iciicsscccccrews cd F 4 
Nolanneerccne cree K 10 
Normantown ............ pS 
North Hills ......... 880..—E 3 
North 

SprinGpee-.s.cceee: - ve J 3 
Northfork .......... 519.) 3 
Northriver 

WU ssecBBacocceeee E 10 
NoOron Eee. .peerin.« see: Eas 
Nutter Fort ....... 1,686 ..C 13 
Oak Hill .......... 7,589 ..J 16 
Oakvale ............ 142.J 5 
Oceana .......... 1,550 ..K 14 
Odd e. 2605: HME count J 4 
Ohley soc ccciss Meee ] 14 
Old Fields ............... E 9 
Odes. cancer. K 12 
OMPSteccresseiseiiiises coe a: D 1} 
Oia econ ace caret H 11 
ONCGO i: i ee seen een eed F 8 
ONngGaS ean ncccesccuanaese J 14 
Orlando ................. 2 & 
OnMagec. ccedttaw cans cen F 4 
OSAG OMe ig socnenernn A 15 
Ottawa. .c8c.ccidscciewd K 33 
OVap ae. s.cca8. scene G 4 
Paden City ....... 2,860°,D° 5 
Palermo ................4 1 11 
Palestine ..............., E 4 
Parkersburg® ...33,039..£ 3 
Parsley 0M. so. ormcacd K 11 
Parsons? ......... 1,463..E 7 
Patterson 

Creeks. .2e D 10 
Paw Paw ........... 524 ..D 10 

Rp pera eaA en ee er 174 ...K 15 
Paynesville .............. J 2 
Pecks 

Milt cae ee tee K 12 
Peeltfe@ ie y..n cena D 14 
Pence 

S PrinQeieeeeceerseneee | 
Pennsboro ....... Wks) fe 
Pentress).........<-ree A 14 


“Does not appear on map; key shows general location. 


tCensus designated place—unincorporated, but recognized as a significant settled communi 


ty by the U.5. Census Bureau. 


Peckitis@neres -.c0a snd F 5 
R@tny2..cee <<< 5- eee oo F 10 
Petersburg® ..... A239 
Peterstown .......: ASS eee 
Petroleum ............... fa4 
RCttUS@e. Priacscctece<ctees K 14 
Peytona eee atecereed 1 13 
Philippi? ......... 22570 Eee, 
PICKAWAY t33 sacsa sen cnon) ) 6 
PICKENS 05 casccbascniaccecs G 6 
Bie wrasse: . eae | 2 
Piedmont ........ 1,014..D 9 
Pincha. oe 2,811 ..H 14 
Pine Creek .............. K 11 
Pine Grove ........ S¥/] dO) 5 
Pineknob ................ K 14 
Pineville® .......... 715.J 3 
BING os seem cwennen ome D 5 
Piney Viewt ..... 1,046 ..K 16 
Pipestem . ...... .2paeeee [eS 
Bisgahincs. ence oneenea A 16 
Pleasant 

Deis isc ccncenss eee E 10 
RNAY cosseenatwestaoeseuss G2 
Racaranncrc: 1,013..G 3 
Pocatalico® .............. es} 
POC eae: e oe enn | 16 
Point 

Pleasant? ...... 4,637 ..F 2 
Points, -Woesessacss sce D 10 
Pong Gaps cicasseanascen 1 15 
Poolls. ..aee ae eee H 5 
Porters 

Falls: Fae... eee D5 
Powelltont ....... 1,796.) 15 
POWer So30200..2 eee B 5 
LE. eee eae 551.1 15 
Rrentern oo. ccc 02200. eee i is 
Prichard ................. ! 9 
PrinG@? rn cio e gases K 16 
Princeton® ....... 6,347.) 4 
RRocious: =. ...c. 4605020 oe G 4 
Proctor .......csessenseeee D 5 
Prosperityt ...... 1,310..K 15 
Pullman ............ 169... 5 
Pumpkin- 

(tei) ccemonaassadnps nee F 15 
RUN CY. caveiee crc leisiere rectors H 15 
QUECNS fn. e eee ceed F 14 

DICKS Ae ne eomtccerara ee H 15 
Quiet Dell ............... D 14 
JOLIN ae eoneemon ed 1 14 
Quinnimont ............. K 16 
Quinwood ......... 435..H 5 
Rachel. aaecssese. B 14 
Racin@er ecm eee. lis 
Radnor .................5 } 10 
Rainelle .......... 1545.1 5 
Ramage senses yee J 13 
RaMSey).- cc ccsie teen | 16 
Ranger . Fe .e. cee ence ) 
RangoOOns onc e.g:e-sceaan E 14 
Ranson........... 2953 EB 12 
Raven 

ROCK Ae a oe Rae! D4 
Ravenswood ..... 4031 ..F 3 
Reader sys D 5 
Red 

Creeknin one F 8 
Red 

House@ee fee ace. Gres 
Red 

Jacket®,.. Presses s 728.1 2 
Red Sulphur 

Bene = Biss oeletenereertstet Nae 
Reedsville ......... 517 ..B 16 
REBUN ok yas cas 198..F 4 
RENICK &. ...cc.00- tees | 6 
Repleté.. ........ aepaaes G 6 
ReVEr€ wochcaassceeeree F 5 
Rhodell ............ 234.J 4 
Richard) 28 ss.eencas A 15 
Richwood ........ 2,477.H 6 
Ridgeley ........... CYS oA) © 
RIGGOWaY sic ci eck cen 0 Ell 
Rittlepeeen....:..-..teeeeee F 5 
510) gone SOnOEBeoonRS 6ciR0c-4 F 9 
RiGMes. 5c eee ae E 10 
Ripley. 3,263 .- Fees 
RIPPON antec. ts: F 12 
Ritar ei ete aa tees nee K 12 
RIVEMION on ns «0s eee eee F 8 
Rivesville .......... 913 ..B 14 
Roanoke ................. E 13 
Robertsburg............. (G2 
Robinette, see 

Amherstdale 

[-Robinettel 
Rock* ...... P< sss. J) 4 
Rock’G@astlemacs...250.2 ee F3 
RockiGave™ ss. nee [F ils 
Rock'Forge ......--mave: A 15 
Rockport®.... ..:,...fereaee ERs 
Roderfield .............. | 3 
Romance ...............: G 3 
Romney” ........ 1,940 ..£ 10 
Ronceverte ...... 155724 leo 
Rosedale ................ [fF 8 
Rosemont ............... C 14 
RoughRun .............. F 9 
Rowiesbury ered 613 ...C 16 
Ripert... tenes 940.1 5 
Russellville .............. in) 5) 


County seat. 


RYAN we ces eagilan cance vel (Gos 
LS TEP sodanctocasosaned B 13 
SOO Goce uals t ced ae E 14 
St Albans ....... 11,567 ..H 13 
St. Geongey.. 5.22.25. D 16 
St Marys® ....... 2,017..D 4 
Salemi sae caine fue de & 
SalUROck™..0.. .necs ae. H 11 
SAMICICe vas. Goer Jined 
Sand Fork ......... W6.e > 
Sand Ridge .............. F ea 
Sandstone ............... | 5 
Samoywille eee 2s... F 3 
Savaligreret ss csinicses cans H 1] 
Sarah Ann ............... K 12 
Santon Mic o-cccncsescnod J o5 
Scott Depot ............. H 12 
Secondcreek ............ | 6 
Seeberti cg sccisececises H 6 
Selbyvillee... 60... 05.8 F 14 
Seneca 

ROCKS: oiceccse tess F 8 
Senha ete H 3 
Shady Springt ...2,078 ..K 16 
Shamrock, see 

Mount Ga 

[-Shamroc 
Shariks OW. . ckccs ceaenosd E 10 
Sharpless. cacnnvess ae K 13 
SHAW encore ee D 9 
Shenandoah 

Junction’ .............. D 12 
Shepherds- 

town ............ 803 ..D 12 
Sherman ................ F 3 
Sherrard ................ (oC &) 
Shinnston ....... 2,295 ..C 14 
Shinl€y2est nee D5 
SRivelyitetees. <1... J o11 
Shoals see ee H 10 
Shock. oo cscasteeceaevcas: IF § 
Short 

Creek: oesiikce ne. Bo5 
SlaSPerscccecceace rene « 1 11 
Silver Hill........0...202... D5 
SIMON eh core os sc ys) 
SIMPSON |..../.) ese soe. C 14 
Sissonvillet ..... : 4,399 .G 3 
Sistersville ....... 1588..D 5 
Slab Fork ................ K 15 
Slanesville ............... D 10 
Slaty FORK 5... ccccesccseay G 6 
Sleepy 

Crecke nse te D11 
SMitnGUGGis. v2... sis. 0s 4 EA 5. 
Smithers ...........: 904.1 15 
Smithfield ......... 177 ..B 12 
Smithtown .............. B15 
Smithville ............... —E 4 
Smoot eee ne. «:.. I) —& 
SOG saterrre oe tees «tees I 12 
Sophia ........... 1,301 15 
South 

Charleston ...13,390..H 13 
Spanishburg ............ ) 4 
Speltenaen- as... .8eees- C 13 
Spencer® ........ 2,352 ..f 4 
Spragueicnc..nccasserc: - K 16 
Spring Dale ............. a) 
Springfield .............. D 10 
SIH aenpoecosusonsnodod K 3 
Stanaford*t ...... 1,443... 5 
Star City .......... 1,366.A 15 
Staten ese cre F 4 
Statts Mills .............. Fes 
Steeles anes ee ee: | 3 
Stickney ......0..0.0.0. +65 K 14 
Stinkatenn peters oso. K 12 
SHOUINGS eaaza sone. so: K 12 
Stonewood ...... 1,815 ..D 13 
Stony Bottom ............ GZ 
Stouts Mills .............. ip 5 
Strange 

Creeks. c...0 cstcsande G 5 
Stumptown .............. F 4 
Sugar Grove ............ G 8 
Summersville® .. 3,294 ..H 5 
Summit 

PONG eee Eat 
Suttoncaen ose: 1,011..G 5 
es: 

TING Saece ne: eee 6 
swentland D Boaaen ame nee 1 12 
SWISS Ses aot eee, Pt beae | 16 
Switzert ......... 1,138 ..K 12 
Sylvester .......... 195.) 14 
Wacverre eee. See D15 
WE) 5c ARO OR Oe p Hd H 14 
Talcotts.......n. een eS 
Le tks Se oconco nto 4omaoe 1 4 
Fanner eee Fe 5 
Tatifitteyscocec nce G 4 
Weays be. fr. sate 12,704 ..H 12 
Terra Alta ........ 1456..D 8 
Teslameeeee. ...: seer. ce 5 
Thomas}. 2... hes. 452.E 8 
THOMTONE ee. cee os Cals 
Three 

Churches ............. D 10 
Thurmond ........... 7...) 16 
UL EW goaascnsscees: —E 4 
WiOGQarrrme.. «ssa. seen Gis 
WolliGate ...2.....22.---! 2 3 


West Virginia 215 


Tornadot ........ Us sclel 4 
Triadelphia ........ SIZE 5 
WC iGcccnsnass do aaossoc. fe 5 
i CUGIAL oo eee ee ee eS 
Tunnelton ......... 336 ..C 16 
Turtle 

Cheek cic. came e.! J 12 
Twilight) sieensaciee eine K 14 
Wheh exe ase 5h G 4 
Uneeda .................. | ie ie) 
Unger PMR IOOSTRR EG: ARE, D 11 
Union® ............. 548.) 6 
apes 
fone ACTOR Ea Te a 8 

ppergiade ............. 6 
Vani - aR ee eS 
Valley 

Bend seinen tee F 15 
Valley 

Chapel c..:ccsaeeeanrd D 13 
Valley 

Grovesnenanee 405.B 5 
Valley 

Headbios. 2s scnidesancd (Gy 
Valley 

POINt a ccencnee eae A 16 
Valleyfork ............00. G 4 
Vanttiacss. «tact ae ) 13 
Maline Vitis... «1... aneneeeee I 2 
Vaughan ................ | 16 
Verdunville ............. K 12 
Vennen ssceiass. .cenecneen I 
MICALS aetna epee ir 3 
Vienna .......... 10,861..E 3 
Mee ST aS «oP B 6 
Volga ear D 14 
Wadestown ............ A 13 
Waiteville ............... J 6 
WalKe@e Freese cecsiccccccad Ee 
Walkersville ............. F 13 
Wallace, iccc. 25s Cc 13 
Wallback ................ G 4 
Walton <... 3. ae G 4 
Wan aimscscusn ee sac wosodt A 13 
Waneta .................) G 6 

ar See ee ey 788 ...K 3 
Ward 8 seaeccsccn eee 115 
Wardensville ...... 246 ..£ 10 
Washingtont ....1,170..£ 3 
Waverly PA -.. tae eeee E 4 
Wayne® .......... 1,105..H 1 
Webster ................. C15 
Webster 

Springs® ........ 808..G 6 
Weirton ........ 20,411..B 5 
Welch® ......... 2,683 .J 3 
Wellsburg? ..... 2,891..B 5 
Wendel ................; C 14 
West 

Columbia ............. [-; 2 
West 

Hamlin .........: 696... 11 

est 

Liberty ........ 1,220.B 5 
West 

Logan ........... 418 ..K 12 
West 

Milford .......... 651 ..D 13 
West 

Union® .......... 806..E 5 
Weston? ......... 4,317. 6 
Westover ........ 3,941 .A 15 
Whanrncliffe ...........-.. ie 2 
Wharton................. K 13 
Wheeling® ...... 31,419.B 5 
White 

Sulphur 

Sprin eee, See 225 1D leo 
Whitesville ........ 520..J 14 
Whitman* ............... [ee 
Whitmer cs. ices. 0c mee: F 8 
Wickaeen ere ean een D5 
WIG ein ce ccc. Aeaeoencd G 5 
WikelB tenes: | ees: 
Wilbnien 7 cece ae [— & 
Wildcat .................4 F 13 
Wiley 

ford s2ercercr 1,095 ..D 10 
Wileyville ............6.. D 5 
Williamsburg ............ Ls 
Williamson? ..... BAYA wy 22 
Williamstown 2,996 ..D 3 
Willow 

Island. econo catennee E 4 
Wil sl@ pacts oe ee Gj 5 
WilSoni cases canetens E 8 
Wilsondale .............. K 10 
Windsor 

Heights ......... 431..B 5 
Winfield? ........ 1,858..G 2 
Winona 4323 ake J} 16 
Wolf'P6n) ...3:..25..... . 286. |) 
Womelsdort ....... 247 ..E 15 
Woodville ............... 1 12 
Worthington ....... 170..B 14 
Wy atthe oo coccinea ote B 13 
WYO)... cette ete cette. t 4 
WY Clie scrarery + -stuess « F 16 
Viawkevy™ .cerasesaenenan 1 12 
Yellow 

Sp0inG | c.asnnsee-.ssee E 10 
Yolyn me -Riauizee eraaielancie K 12 
LENith Ade cc caccceccaacats J 6 


Source: 2000 census. Places withuut pupulatiun Jigures are unincorpurated areas. 


216 West Virginia Visitor's guide 


Beautiful scenery, mineral springs, and a variety of fer glimpses into some of the industries that are impor- 
wildlife attract tourists, campers, hunters, and fishing tant to the state. 
enthusiasts to the mountains of West Virginia. The The Mountain State Forest Festival, held early in Octo- 
state’s Allegheny Mountains offer alpine and Nordic ski- _ ber at Elkins, is among the most colorful annual events 
ing. Kayakers, canoeists, and white water rafters enjoy in West Virginia. Most of the festival takes place on the 
such rivers as the New, the Gauley, the Cheat, and the campus of Davis and Elkins College. Highlights of the 
Tygart Valley. West Virginia's state parks and forests at- festival include jousting tournaments, wood-chopping 


tract hikers and outdoor recreation enthusiasts. Tours of | and sawing contests, and archery and shooting exhibi- 
orchards, glass factories, and an exhibition coal mine of- _ tions. 
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Stephen J. Shaluta, jr. West Virginia Division of Tourism 





Places to visit 
Following are brief descriptions of some of West Virginia's 1921, this area became the first state 4-H Club camp to be es- 

many interesting places to visit tablished in the United States. 

Beckley Exhibition Coal Mine, at New River Park in Beckley, is National Radio Astronomy Observatory, in Green Bank, is a 
a restored mine first operated in the late 1800's. Visitors can center for the study of radio waves from space. During the 
take a riding tour of the mine and view exhibits at the Coal summer, visitors at the observatory may inspect radio tele- 
Museum. A coal company house, mine superintendents scopes that measure the waves, and view a film about the ob- 
home, and a one-room schoolhouse are also at the site. servatory’s work. 

Blennerhassett Island, in the Ohio River near Parkersburg, was | New River Gorge Bridge, on U.S. 19 near Fayetteville, is the 
the site of a mansion built by Harman Blennerhassett about world’s longest steel arch span bridge. A visitor center pro- 
1800. Blennerhassett, with Aaron Burr and others, was sus- vides a scenic overview and an audio-visual presentation. 


pected of planning an independent government in the south- 
western region of the United States. A reconstruction of the 
mansion has been built over the original foundation. 


West Virginia Independence Hall-Custom House, in Wheel- 
ing, was the site of statehood conventions which led to the 
founding of West Virginia in 1863. Visitors can view exhibits 

Cass, in Pocahontas County, has a state-owned scenic railroad detailing the movement for statehood. 
powered by steam locomotives. Trains run through beautiful 


National forests and parklands. Monongahela National For- 
mountain country on the tracks of a former logging railroad. 


est lies entirely within West Virginia, in the eastern part of the » 


Charles Town, the county seat of Jefferson County, was found- state. Parts of George Washington and Jefferson national for- 
ed in 1786 by Charles Washington, younger brother of ests extend into West Virginia from Virginia. The town of Har 
George Washington. A jury at the Jefferson County Court- pers Ferry is famous in Civil War history. Harpers Ferry Na- 
house found John Brown guilty of murder and treason after tional Historical Park lies on the boundary between West | 
his 1859 raid on Harpers Ferry. A stone marker designates the Virginia and Maryland, as does the nearby Chesapeake and 
site of the John Brown Gallows. Several historic homes stand Ohio Canal Nationa! Historical Park. Bluestone National Scenic) 
in the area around Charles Town. Harewood was built about River, Gauley River National Recreation Area, and New River 
1770 for George Washington's brother Samuel. Dolley Payne Gorge National River are in the southern part of West Virginia 


Todd and James Madison were married in this house in 1794. 


. : irgini ks and9 
Charles Washington built Mordington, or “Happy Retreat,” State parks and forests West 20) 0 ena 


state forests. Among the best known state parks is Blackwater 
ieee bee maton, grandnephew of the presi- Falls, near Davis. There, sparkling water tumbles 63 feet (19 
ent, Dube ig MERE CoPraliaal 20. meters) over a rocky ledge. For information on the parks and 
Jackson's Mill, near Weston, was the family farm where the forests of West Virginia, write to Division of Tourism and 
Confederate General Stonewall Jackson spent his boyhood. tn Parks, 2101 Washington Street, E., Charleston, WV 25305. 
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Annual events 





January-May 
Alpine Festival in Davis (March); Feast of the Ramson in Rich- 
wood (April); House and Garden Tour in Martinsburg (April); 
Dogwood Festival in Huntington (April); Strawberry Festival 
in Buckhannon (May); Webster County Woodchopping Festi- 
val (May); Vandalia Gathering in Charleston (May). 

June-August 
Folk Festival in Glenville (June); Mountain State Art and Craft 
Fair in Ripley (July); plays about West Virginia history at 
Grandview Park (June through Sunday before Labor Day); Ap- 
palachian String Band Music Festival at Camp Washington 
Carver (August); Augusta Heritage Festival in Elkins (August); 
Cherry River Festival in Richwood (August); West Virginia 
State Fair in Lewisburg (August); Sternwheel Regatta in 
Charleston (late August and early September). 


September-December 
Hardy County Heritage Weekend in Moorefield (September); 
King Coal Festival in Williamson (September); Preston County 
Buckwheat Festival in Kingwood (September); West Virginia 
Oil and Gas Festival in Sistersville (September); Black Walnut 
Festival in Spencer (October); Mountain State Forest Festival 
in Elkins (October); Winter Festival of Lights in Wheeling (ear- 





Ron Snow, West Virginia Department of Commerce ly November-early January). 
Mountain State Forest Festival in Elkins 
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Harpers Ferry National 
Historical Park 
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White water rafting on the New River 
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Jodi Cobb, Woodfin Camp, Ine 
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Land regions. In most places, West Virginia’s bound- 
aries follow the courses of rivers or the peaks of moun- 
tain chains. For this reason, the state has crooked 
boundaries. A narrow strip of West Virginia called the 
Northern Panhandle extends northward between Ohio 
and Pennsylvania. Another extension of West Virginia 
runs northward and eastward between Maryland and 
Virginia. It is called the Eastern Panhandle. 

West Virginia has few large areas of level ground. 
Low mountains cover much of the eastern third of the 
state. Spruce Knob, the highest point in West Virginia, 
rises 4,861 feet (1,482 meters) above sea level near the 
eastern border. The widest valleys lie near the Ohio 
River in the west, and in parts of the Eastern Panhandle 
between the Allegheny and Blue Ridge mountains. 

West Virginia has two main land regions: (1) the Ap- 
palachian Ridge and Valley Region, and (2) the Appala- 
chian Plateau. 

The Appalachian Ridge and Valley Region covers a 
wide strip of West Virginia along the state's eastern bor- 
der. The Allegheny Mountains of this region belong to 
the Appalachian Mountain system. They form part of a 
series of long ridges and valleys that run from northeast 
to southwest across several eastern states. These moun- 
tains are made of folded layers of sedimentary rock 
(rock formed from deposits laid down by ancient rivers 
and seas). Erosion has worn down the softer layers, 
forming long parallel ridges of harder rock with valleys 
in between. Most streams and rivers run along the val- 
leys between the ridges. A few streams cross the ridges 
in water gaps (breaks in the ridges). Water gaps occur 
where weak rock was worn away, or where streams cut 





Stephen J. Shaluta, Jr, West Virginia Department of Commerce 
Blackwater Falls tumbles 63 feet (19 meters) over a rocky 
ledge in Blackwater Falls State Park, near Davis. West Virginia 
has preserved its wilderness in many state parks and forests. 





Land and climate 


through hard rock as nature lifted and folded it. Caves _ 
and underground streams are common throughout the — 
region. Forests cover the mountainsides. 

The Allegheny Front marks the western limits of the 
region. The Allegheny Front occurs where the sharply 
folded rock layers of the Appalachian Ridge and Valley 
Region meet the more gently folded layers of the Appa- 
lachian Plateau. The front appears in some places as a 
high, rugged escarpment (slope). In southern West Vir- — 
ginia, it becomes lost in the roughness of the southern 
Allegheny Mountains. 

The Blue Ridge Mountains lie along the eastern bor- 
ders of the Appalachian Ridge and Valley Region. These 
mountains are made of igneous rock (rock formed by 
the cooling of hot, melted material) and metamorphic 
rock (rock changed by heat and pressure). 

The Appalachian Plateau covers the entire state west 
of the Appalachian Ridge and Valley Region. The pla- 
teau has a rugged surface. Streams have carved narrow 
valleys, leaving flat-topped uplands and rounded hills. 
The slopes are steep, especially in the west. Many peaks 
in the northeastern part of the region rise more than 
4,000 feet (1,200 meters) above sea level. 

Most of West Virginia's coal, salt, petroleum, and nat- 
ural gas deposits are found in the Appalachian Plateau. 
Nearly all the state's larger cities lie in the wider river 
valleys of this region. 

Rivers and lakes. The Ohio River flows along the 
western boundary of West Virginia for over 275 miles 
(442 kilometers). It provides a route to the Mississippi 
River and the Gulf of Mexico. The major rivers of the Ap- 
palachian Plateau flow northwestward into the Ohio. The 


Land regions of West Virginia 


WORLD BOOK map 


Map index 
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Kanawha River is the Ohio's largest tributary in West Vir- 
ginia. The Kanawha and New rivers and their branches 
drain a large portion of the state. The Big Sandy, Guyan- 
dotte, and Little Kanawha rivers also flow into the Ohio 
River. 

The Monongahela River begins near the northern 
border of West Virginia. It flows northward through 
Pennsylvania and helps form the Ohio River at Pitts- 
burgh. The Monongahela and its branches, including 
the Cheat, Tygart Valley, and West Fork rivers, form the 
main drainage system of north-central West Virginia. A 
separate system drains the Eastern Panhandle. The Shen- 
andoah and other rivers in that region flow northward 
and eastward into the Potomac River. 

West Virginia has no large natural lakes. Dams and 
reservoirs have been built to hold back water during 
flood seasons and to release it during periods of low 
flow. The reservoirs serve as lakes for fishing and recre- 
ation. 

Plant and animal life. Forests cover about four-fifths 
of West Virginia. The most important trees are beech, 
cherry, hickory, maple, oak, and poplar. Evergreen trees, 
including hemlock, red spruce, and white pine, grow on 
mountain ridges and plateaus. Evergreens also grow in 
river gorges. 

The river valleys of West Virginia bloom with wild 
flowers from early spring to late fall. Bloodroot and he- 
paticas blossom beneath dogwood, redbud, white- 
blossomed hawthorn, and wild crab-apple trees. Azaleas 
and rhododendrons bloom in late spring and early sum- 
mer. Jn autumn, the fields glow with asters, black-eyed 
Susans, and goldenrod. 

White-tailed deer and black bears live in the moun- 
tains. Small woodland animals include gray and red 
foxes, minks, opossums, and raccoons. Many kinds of 
fish, including bass, trout, and walleyed pike, are found 
in the rivers and streams. 

Climate. West Virginia has warm summers and mod- 
erately cold winters. The valleys are usually warmer than 
the mountains. Maximum summer temperatures aver- 
age over 85 °F (29 °C), but in the mountains, they are 


The Kanawha River Valley, 
near Pliny, cuts through West 
Virginia's Appalachian Plateau 
region. The state's widest val- 

leys lie in the western part of 

this region. 
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from 5 to 10 degrees Fahrenheit (3 to 6 degrees Celsius) 
cooler. Minimum winter temperatures average about 
25 °F (—4 °C) in the central and northeastern mountains, 
and nearly 30 °F (—1 °C) in the south and southwest. The 
state's highest recorded temperature, 112 °F (44 °C), oc- 
curred at Moorefield on Aug. 4, 1930, and at Martins- 
burg on July 10, 1936. West Virginia’s lowest recorded 
temperature, —37 °F {—38 °C), was set at Lewisburg on 
Dec. 30,1917. 

Rainfall is plentiful in all parts of the state. It is heavi- 
est in the southern mountains, and lightest in the upper 
Potomac River valley in the east. The ample rainfall ben- 
efits West Virginia's agriculture and industry, but it also 
creates problems. Summer thunderstorms sometimes 
cause flash floods that damage property in valley settle- 
ments. Heavy winter and spring floods occur in the 
lower river valleys of West Virginia. Thick fogs often 
cover the valleys. 

The southwest has the lightest snowfall—less than 20 
inches (51 centimeters) a year. The mountains some- 
times get as much as 100 inches (250 centimeters) of 
snowfall annually. 


Average monthly weather 
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Average January temperatures 

West Virginia has moderately cold win- 
ters. The southwestern section usually av- 
erages above freezing. 


Average July temperatures 

The state has warm summers, with the 
west and east being the hottest. The cen- 
tral mountains are milder. 
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Average yearly precipitation 

Rain is plentiful throughout the state. It is 
the heaviest in the mountains and lighter 
on the east and west borders. 
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Economy 


West Virginia's economy is shifting from a historical 
dependence on mining and manufacturing to an em- 
phasis on service industries. Service industries, taken to- 
gether, provide the greatest portion of West Virginia's 
gross state product—the total value of goods and servic- 
es produced in a year. Service industries include such 
activities as education, health care, and retail trade. 

Chemical manufacturing and coal mining continue to 
play major roles in West Virginia’s economy. The Ohio 
and Kanawha river valleys are major centers of the na- 
tion's chemical industry. West Virginia is also a leading 
coa! producer. But the increasing use of machines in the 
coal industry has reduced jobs. Jobs have also been lost 
due to the decline of West Virginia's steel and glass in- 
dustries. The state's economy has begun to diversify into 
new kinds of manufacturing and tourism. 

Natural resources. Few areas of similar size have so 
great a variety of resources as West Virginia. These re- 
sources include mineral deposits, timber, scenic recre- 
ational areas, and abundant rainfall. 

Minerals are West Virginia's most valuable natural re- 
sources. Deposits of bituminous (soft) coal lie under 
about two-thirds of the state. Most of the coal deposits 
are in a broad belt that covers all of the southern and 
central counties. Fields of natural gas and petroleum- 
bearing sands are found in the western half of the state. 
Brine and rock salt come from the Ohio and Kanawha 
river valleys. Limestone is found in the mountains along 
the eastern border. Sand used in glassmaking comes 
from several north-central counties and from the Eastern 
Panhandle. Other products mined in West Virginia in- 
clude clay, sandstone, and shale. 

Soils. The most fertile soils in West Virginia are in the 
river valleys. Some of the sandy soils that cover the rest 
of the state contain natural lime that makes the land es- 


Production and workers by economic activities 


Pcrednt Employed workers 


of GSP* Number Percent 


Economic activities produced ofpeople of total 


Community, business, 


& personal services 17 252,800 29 
Manufacturing Wy 86,800 10 
Wholesale & retail trade 15 193,300 ee. 
Government 15 149,800 ie 
Transportation, communi- 

cation, & utilities 12 44,300 5) 
Finance, insurance, 

& real estate 2 42,100 5 
Mining 8 29,000 B) 
Construction 4 49,900 6 
Agriculture 1 28,600 a 
Total 100 877,800 100 


“GSP = gross state product, the total value of goods and services produced in a year. 
Figures are for 1998. 

Sources: World Book estimates based on data from U.S. Bureau of Econamic Analysis 
and U.S. Bureau of Labor Statistics. 


pecially good for grain crops and fruit trees. 

Service industries account for the largest part of the 
gross state product of West Virginia. Most of the service 
industries are concentrated in the states metropolitan 
areas. Several service industries benefit from the many 
tourists who visit the state’s recreation areas, historic 
sites, and other attractions. 

Community, business, and personal services con- 
tribute more to the gross state product and employ 
more people than any other service industry in West 
Virginia. Community, business, and personal services in- 
clude such establishments as private health care, law 
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firms, hotels, and repair shops. This group also includes 
the state's fast-growing information technology sector. 
Most of these high-tech firms are concentrated in the In- 
terstate 79 corridor from Morgantown to Clarksburg. 

Both (1) wholesale and retail trade and (2) government 
contribute equal amounts to West Virginia's gross state 
product. Wholesale trade takes place when a buyer pur- 
chases goods directly from a producer. The wholesale 
trade of groceries, coal, and other products is important 
to the state. Leading types of retail businesses include 
department stores, food stores, and service stations. 

Government services include public schools and hos- 
pitals. State government offices are based in Charleston, 
the state capital. 





Economy of 
West Virginia 


This map shows the economic 
uses of land in West Virginia 
and where the state's leading 
farm, mineral, and forest prod- 
ucts are produced. Major 
manufacturing centers are 
shown in red. 
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Coal barges move through 
the Greenup Locks on the 
Ohio River. West Virginia 
ranks among the nation’s lead- 
ing coal-mining states. Miner- 
als are its most valuable natur- 
al resources. 


a 
Eric Carle, Shostal 
Transportation, communication, and utilities ranks | 
fourth among West Virginia's service industries. Rail and 
water transportation are of major importance to the 
state's economy because they transport coal, chemicals, 
and other goods from production sites to markets. 
Trucking companies are also an important part of the 
transportation sector. Telephone companies are the ma- 
jor part of the communications sector. Utility companies 
supply electric, gas, and water service. Further informa- 
tion about transportation and communication appears 
later in this section. 
The fifth-ranking service industry is finance, insur- 
ance, and real estate. Real estate is a major contributor 
to the economy because of the large sums of money in- 








volved in the selling and leasing of property. Charleston 
and Huntington are the chief financial centers. 
| Manufacturing. Products made in West Virginia 
have a value added by manufacture of about $9 billion a 
/year. This figure represents the increase in value of raw 
| materials after they have become finished products. 
| Chemicals are West Virginia’s leading manufactured 
product by far. The chemical industry operates chiefly in 
the Kanawha and Ohio river valleys. It uses coal, natural 
Peas, oil, and salt found in the region. Factories in 
| | Charleston, New Martinsville, Parkersburg, and South 
Charleston make adhesives, industrial chemicals, phar- 
|maceuticals, and plastics. 
| Primary metals rank second in West Virginia in terms 
‘of value added by manufacture. This industry centers in 
)the Northern Panhandle. Steel mills line the banks of the 
‘Ohio River near Wheeling and Weirton. Weirton manu- 
factures tin plate and sheet steel, and Wheeling pro- 
duces structural steel. 
| Fabricated metal products rank third among the 
state's manufactures. West Virginia’s leading types of 
Pebricated metal products include cutlery, pipes, stamp- 
jings, structural metal, and tools. 
| Stone, clay, and glass products rank fourth in terms of 
value added. The state is well-known for its glassware 
‘and pottery. Table glassware is manufactured in many 
towns in the state. Other glass products include blown 
glass, bottles, crystalware, plate glass, stained glass, and 
structural glass. Most of the pottery plants are in Han- 
cock County, although a few operate elsewhere along 
the Ohio River. They produce such products as chi- 
naware, firebrick, paving brick, porcelain, and tile. 
_ Other goods made in West Virginia include trans- 
portation equipment, food products, lumber and wood 
products, and printed materials. Major automobile parts 
manufacturers operate factories in the state. The pro- 
duction of aerospace parts is a growing part of this sec- 
tor. Baked goods and soft drinks are the main food 
products made in West Virginia. Lumber is the leading 


| 
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type of wood product made in the state. Newspapers 
are the chief kind of printed material. 

Mining. Coal is West Virginia's major mined product. 
The state ranks among the leaders in coal production. 
Coal accounts for about 90 percent of West Virginia's 
mining income. Bituminous coal is the only type of coal 
mined in the state. About two-thirds of it comes from 
underground mines. The rest comes from surface 
mines. About two-thirds of the state’s land has coal be- 
neath it. The southern part of West Virginia has the 
largest coal reserves. Much of the coal mined in the 
state is exported to other countries. 

Coal is mined in 29 of West Virginia's 55 counties. 
Boone, Kanawha, Marshall, Mingo, and Monongalia 
counties rank among the state's leading coal-producers. 

Certain kinds of coal from the southern part of the 
state are low in sulfur. Since the enactment of the Feder- 
al Clean Air Act of 1990, these coals have been in high 
demand. The low-sulfur coals have excellent heating and 
steam-producing qualities and are rich in such by-prod- 
ucts as coal tar and creosote. 

Coal companies have made increasing use of ad- 
vanced mining technology to improve efficiency. This 
has resulted in a need for fewer workers. Thus, some 
coal-mining regions of West Virginia have high unem- 
ployment rates. 

Among West Virginias other mined products, natural 
gas is the most important. Natural gas fields lie under 
most of the western part of the state. Much of the natur- 
al gas is piped to cities, where it is used to heat build- 
ings. Some of the gas is converted to liquid form and 
transported by train or truck. Empty natural gas wells 
serve as Storage places for gas from Louisiana, Okla- 
homa, or Texas. Pipelines carry the gas to West Virginia, 
where it is stored in the empty wells during the summer 
for use locally and in the northeastern states during the 
winter, primarily for heating. 

West Virginia also mines petroleum, crushed stone, 
salt, and sand and gravel. The northwestern part of the 


Ron Snow, West Virginia Chamber of Commerce 


A glassmaker demonstrates 
his craft to a tour group ina 
factory in Williamstown. West 
Virginia is famous for its 
glassware and pottery. 
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state produces the most petroleum. The petroleum is 
piped to a refinery at Newell for processing into gaso- 
line, fuel oil, and other products. Limestone is the main 
source of crushed stone in West Virginia. The eastern 
part of the state has most of the limestone quarries. 
Crushed stone is used mainly to make roadbeds. 

Miners produce large quantities of salt from deep un- 
derground mines in Marshall County. The salt is re- 
moved from the mines by forcing water into the salt 
beds to dissolve the salt and pumping out the brine. 

Most of West Virginia's sand and gravel is obtained 
by dredging operations in the Ohio River. Sand and 
gravel is used mainly to make concrete. A mountain 
near Berkeley Springs contains sand that is excellent for 
making glass. 

Agriculture. Farmland covers about a fourth of West 
Virginia's area. The state has about 21,000 farms. 

Livestock and livestock products provide about 80 
percent of the farm income in West Virginia. Broilers 
(chickens from 5 to 12 weeks old) are the state's most 
valuable farm product. Beef cattle rank as the state's sec- 
ond most valuable farm product. Most cattle ranches lie 
in the river valleys of the Appalachian Plateau. Dairy 
products and turkeys are also important sources of farm 
income for the state. 

Crops account for about 10 percent of West Virginia's 
farm income. Hay is the most valuable field crop in West 
Virginia. Almost all the hay is fed to cattle. Corn and to- 
bacco rank next in value. Much of the corn comes from 
the Ohio and Potomac river valleys. The lower Ohio Val- 
ley provides large amounts of tobacco. 

West Virginia fruit growers raise large crops of ap- 
ples and peaches. The easternmost part of West Virginia 
is one of the best apple-growing regions in the United 
States. Farmers in West Virginia were the first to grow 
the Grimes Golden and Golden Delicious apples. 

Electric power. Almost all of West Virginia's electric 
power comes from steam plants that burn coal. Plants 
that burn petroleum or natural gas produce only a small 
amount of the state’s power. The potential of the state’s 
rivers and streams as a source of hydroelectric power 
has been largely untapped. But some communities are 
considering developing new water power projects. 

Transportation. Much of the transportation in the 
state runs along the divides and valleys of the state's ma- 


Government 


Constitution. West Virginia adopted its first constitu- 
tion in 1863, when it became the 35th state in the Union. 
The state is now governed by its second constitution, 
adopted in 1872. The Constitution has been amended 
more than 50 times. Constitutional amendments may be 
proposed in either house of the State Legislature. They 
must be approved by a two-thirds majority of both hous- 
es, and then by a majority of the voters. The Constitution 
may also be revised by a constitutional convention. Be- 
fore a convention can be called, it must be approved by 
a majority of the legislators and the voters. 

Executive. The governor of West Virginia is elected 
to a four-year term and may serve any number of terms, 
but not more than two terms in succession. The heads 
of many state administrative departments are appointed 


jor streams. Herds of buffaloes opened trails along the 
waterways while migrating westward. Later, Indian war 
parties followed the same paths. Early settlers followed 
these trails and improved them for wagons. Many set- 
tlers traveled on trails along the Ohio River. Most com- 
munities developed along railroad lines built in the late 
1800's. Paved highways were developed in the 1920's. 

West Virginia has about 35,000 miles (56,000 kilome- 
ters) of roads and highways. The West Virginia Turnpike 
runs 88 miles (142 kilometers) between Charleston and 
Princeton. The state's rugged terrain long hampered ef- 
forts to develop a comprehensive road system. But the 
completion of the interstate highway system in West 
Virginia has improved transportation within the state. 

Thirteen rail lines provide freight service in West Vir- 
ginia. Passenger trains serve about 10 cities. The first 
railroad to reach the state, the Baltimore & Ohio, en- 
tered Harpers Ferry in 1836. Charleston has West Vir- 
ginia’s busiest airport. 

West Virginia has more than 400 miles (660 kilome- 
ters) of navigable waterways. Ships and barges on West 
Virginia rivers carry chemicals, coal, lumber, oil, sand, 
steel, and other bulky products. During the 1930's, the 
federal government built a series of locks and dams on 
the Ohio River and its branches. These locks and dams 
improved the rivers of West Virginia for barge traffic. 
The United States Army Corps of Engineers has contin- 
ued to develop the state's waterways. 

Communication. The state’s first newspaper, the Po- 
towmak Guardian and Berkeley Advertiser, appeared in 
Shepherdstown in 1790. The state now has about 100 
newspapers, about 20 of which are dailies. The /ntel/li- 
gencer, founded in 1852 in Wheeling, is still being pub- 
lished. Other dailies published in West Virginia include 
the Bluefield Daily Telegraph, the Charleston Gazette, 
the Charleston Daily Mail, The (Huntington) Herald-Dis- 
patch, The (Morgantown) Dominion Post, The Parkers- 
burg News, and the Wheeling News-Register. West Vir- 
ginia publishers also produce about 30 periodicals. 

The state's first radio station, WSAZ, began broadcast- 
ing from Huntington in 1923. WSAZ-TV, the first televi- 
sion station, started operations in Huntington in 1949. 
Today, West Virginia has about 125 radio stations and 10 
television stations. Cable TV systems and Internet 
providers serve several of the state’s communities. 





by the governor. Other top state officials include the 
secretary of state, auditor, treasurer, attorney general, 
and commissioner of agriculture. Each of these officials 
is elected to a four-year term. 

Legislature of West Virginia consists of the Senate 
and House of Delegates. The voters of each of the state's 
17 senatorial districts elect two senators to four-year 
terms. The House of Delegates has 100 members. They 
serve two-year terms. Each of the state's 56 delegate dis- 
tricts elects from 1 to 7 delegates, depending on the 
population of the district. 

The Legislature meets every year. Regular sessions 
usually begin on the second Wednesday of January. 
However, in the year after an election for governor is 
held, the Legislature immediately adjourns until the 






_days. The governor may call special sessions or may be 
| required to call them by a vote of the Legislature. 

Courts. The highest court in West Virginia is the Su- 
preme Court of Appeals. It has five justices elected to 
12-year terms. Every year, the court chooses a chief jus- 
tice from among its members. The state is divided into 
_ 31 judicial circuits. Each circuit has a circuit court with 


cuit courts have jurisdiction in civil cases and cases in- 
_ volving felonies and misdemeanors. 
Each West Virginia county has one or more magis- 
trate courts. The magistrate courts hear civil cases that 
_ involve amounts of money of $5,000 or less, and misde- 
} meanor cases that are not handled by the circuit courts. 


second Wednesday of February. Regular sessions last 60 


| one or more judges elected to eight-year terms. The cir- 





terms. 


_ Local government. Each of West Virginia’s 55 coun- 
_ ties elects a circuit clerk and a county clerk. All counties 


elect three county commissioners except for Jefferson 


_ County, which elects five. All of these officials serve six- 
year terms. Other elected county officials include a pros- 


ecuting attorney, sheriff, and assessor. These officials 


serve four years. 


: Their judges, called magistrates, are elected to four-year 


A 1936 amendment to the state Constitution gives 


West Virginia cities with populations of more than 2,000 


_ the right to adopt or change their own charters. This 
_ rightis called home rule. Only 10 West Virginia cities 


— 







have taken advantage of the home-rule law. The majority 
of these cities have a council-manager form of govern- 
ment. Most of the state’s other cities have a mayor- 


of West Virginia 

Party Term 
preman Republican 1863-1869 

arnsworth Republican 1869 
stevensor Republican 1869-1871 
ib Democratic 1871-1877 
hews Democratic 1877-1881 
Democratic 1881-1885 
| oO Democratic 1885-1890 
| ming Democratic 1890-1893 
j acCork Democratic 1893-1897 
ins Republican 1897-1901 
} 3 Republican 1901-1905 
i . O. Dawson Republican 1905-1909 
| sscock Republican 1909-1913 
| : Republican 1913-1917 
| Democratic 1917-1921 
| Republican 1921-1925 
Republican 192571928 
i Republican 192931933 
Democratic 1933-1937 
Democratic 1937-194] 
Democratic 1941-1945 
ce W. Meadows Democratic 1945-1949 
Democratic 1949-1953 
Democratic 195521957 
) Republican 1957-1961 
n Wallace Barron Democratic 1961-1965 
Democratic 1965-1969 
: Republican 196921977 
john D. Rockefeller [V Democratic 1877-0985 
Arch A. Moore, Jr. Republican 1985-1989 
Gaston Caperton Democratic 1989-1997 
cecil H. Underwood Republican 1997-2001 

Democratic 2001- 





Bob Wise 


West Virginia 225 





Gerald S. Ratliff, West Virginia Chamber of Commerce 


The West Virginia House of Delegates meets in the state 
capitol in Charleston. Its 100 members serve two-year terms. 


council government. West Virginias home-rule cities 
are not so independent as home-rule cities of other 
states. This is because West Virginia courts continue to 
uphold the right of the State Legislature to control many 
city affairs. 

Revenue. Taxes account for about half of the state 
governments general revenue (income). Most of the rest 
comes from federal grants and other U.S. government 
programs. West Virginia's most important sources of tax 
revenue are a general sales tax and a personal income 
tax. Other sources of tax revenue include taxes on motor 
fuels, corporate income, mining production, motor vehi- 
cle licenses, insurance premiums, and tobacco prod- 
ucts. 

Politics. Since 1864, West Virginia has divided its 
vote about equally between Republicans and Democrats 
in state elections. From 1896 to 1928, the Republicans 
won every state election except one. The Democrats 
won control of the state in 1932 and held it until 1956. 
Since then, an equal number of Democratic and Repub- 
lican candidates have won the governorship. Democrats 
have usually won control of the State Legislature. Since 
the early 1930's, West Virginia voters have greatly fa- 
vored Democratic presidential candidates over Republi- 
can presidential candidates. For West Virginia's voting 
record in presidential elections, see Electoral College 
(table). 
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indian days. The first Indians of the West Virginia 
area, known as Early Hunters, arrived about 14,000 years 
ago. They were nomadic hunters of large game. Wood- 
land Indian societies, which existed between about 1000 
B.C. and A.D. 1700, included mound builders. Mound 
builders constructed hundreds of burial mounds in the 
Ohio and Kanawha river valleys. One of the largest and 
most famous is Grave Creek Mound, at Moundsville 
(see Mound builders). 

West Virginia's Indian population was highest from 
about A.D. 1000 through the 1500's. The population 
began declining in the 1600's. Many Indians were killed 
or driven out during tribal wars involving the Iroquois, 
Cherokee, and Shawnee. Epidemics of smallpox and 
other diseases also killed many Indians. By the time 
white settlers arrived in the 1700's, the Indian population 
had declined sharply. 

White settlement. The area that became West Vir- 
ginia formed part of the Virginia Colony. King James | of 
England granted that colony to the Virginia Company of 
London, a business group, in 1606. White settlement 
began in what is now West Virginia in the 1700's. A 
white settlement may have existed at Shepherdstown as 
early as 1717. It is known that Germans from Pennsylva- 
nia settled there in 1727. They called their settlement 
New Mecklenburg. One of the early settlers in the West 
Virginia region was Morgan Morgan, who arrived at 
Bunker Hill about 1731. Other settlements were soon 
founded, especially by Germans and by Scotch-Irish 
from what is now Northern Ireland. Most of the pio- 
neers were farmers who settled in the Eastern Panhan- 
die and the valleys of the Greenbrier River and the 
upper Monongahela River. In 1742, the explorers John 
Peter Salling (also spelled Salley) and John Howard dis- 
covered the great coal resources of West Virginia. 

Indians often attacked the settlers, who were taking 
over Indian hunting grounds. During the 1750's and 
early 1760's, they destroyed most of the West Virginia 
settlements. Hoping to satisfy the Indians, King George 
Hl of Britain issued the Proclamation of 1763. This law 
forbade settlements west of the Alleghenies until trea- 
ties could be made with the Indians. Under treaties 
signed in 1768 and 1770, the Cherokee and Iroquois 
gave up their claims to lands between the Allegheny 
Mountains and the Ohio River. Settlers poured into the 
area. But Shawnee Indians and their allies in the area be- 
lieved their claims to land had been ignored, and they 
attacked settlers. These clashes led to Lord Dunmore’s 
War in 1774. The war's only major battle occurred at 
Point Pleasant, where the Indians were defeated. 

Before the Revolutionary War in America (1775-1783), 
land speculators tried to establish a new colony called 
Vandalia. The colony, with Point Pleasant as its capital, 
was to include most of what is now West Virginia west 
of the Alleghenies, plus southwestern Pennsylvania and 
eastern Kentucky. The Revolutionary War wrecked these 
plans. The Virginia Colony, which still included West 
Virginia, became the state of Virginia in 1788. Later, the 
Continental Congress rejected a proposed 14th state 
known as Westsylvania, which included much of Van- 
dalia. 

Between 1777 and 1782, during the Revolutionary 
War, West Virginia settlers faced frequent Indian raids. 
For protection, the settlers relied on defenses that in- 
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cluded Fort Henry at Wheeling and Fort Randolph at 
Point Pleasant. 

Early industries. In 1794, Peter Tarr built the first 
iron furnace west of the Alleghenies near Weirton. 
About 1808, Samuel jackson constructed an iron works 
at Ice’s Ferry on the Cheat River. During the War of 1812 
(1812-1815), Tarr supplied cannonballs used by Oliver 
Hazard Perry in his victory over the British on Lake Erie 
in 1813. Jackson’s iron works supplied nails used in 
building Perry's ships. Before the War of 1812, West Vir- 
ginians had relied heavily on imports of manufactured 
products from Britain. The war cut off trade with Britain, 
and manufacturing increased in West Virginia to make 
up for the loss. Wheeling became an important indus- 
trial center in the early 1800's. 

Abundant natural resources added to the growth of 
industry. Salt production in the Kanawha Valley made it 
one of the nation’s salt-making centers in the early 
1800's. Coal mines supplied fuel for salt production and 
iron manufacturing. In 1841, William Tompkins success- 
fully used natural gas as a fuel at his salt furnaces. 

Sectional strife. During the early 1800's, serious dif- 
ferences developed between eastern and western Vir- 
ginia. Eastern Virginia was a region of large tobacco 
plantations worked by slave labor. In contrast, small self- 
sufficient family farms dotted most of western Virginia. 
The interests of the planters and the farmers often con- 
flicted. The eastern planters controlled the state govern- 
ment and used it for their own advantage. Western Vir- 
ginians protested such state policies as taxation, voting 
requirements, and legislative representation. 

Western demands led to two important conventions 
to consider constitutional changes. In a convention held 
in 1829 and 1830, eastern delegates blocked major 
changes in the constitution. Some western leaders 
called for the separation of the western counties from 
Virginia. The Reform Convention of 1850 and 1851 
granted most western demands for political reforms. 
But it shifted more of the tax burden to the west and 
failed to deal with several economic concerns. In 1852, 
Joseph Johnson, a resident of Harrison County in the 
west, became the first popularly elected governor of 
Virginia. Even so, serious discontent in western Virginia 
continued. 

The Civil War and statehood. The slavery question 
further divided eastern and western Virginians. In 1847, 
the Ruffner Pamphlet, written by a member of a promi- 
nent Kanawha Valley slaveholding family, called for an 
end to slavery west of the Blue Ridge Mountains. Dis- 
putes over slavery reached a climax in 1859. In that year, 
John Brown and his followers seized the federal arsenal 
at Harpers Ferry to protest slavery (see Brown, John). 

The American Civil War began on April 12, 1861. On 
April 17, the Virginia Secession Convention voted to 
leave the Union and join the Confederacy. Most of the 
delegates from present-day West Virginia opposed se- 
cession. Westerners held conventions in Wheeling in 
May and June, where they declared that all state offices 
held by secessionists were vacant. The conventions set 
up the Reorganized Government of Virginia, with its 
capital in Wheeling. The Reorganized Government sup- 
ported the Union during the Civil War. 

In August 1861, western Virginians began the process 
of separating from Virginia and creating a new state to 
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Mound builders of various Indian groups built hun- 
dreds of burial mounds in the Ohio and Kanawha river 


valleys. 






At the Battle of Point Pleasant in 1774, co- 
lonial troops defeated the Shawnee and their 
allies. As a result, the Indians remained neu- 
tral for the first two years of the Revolution- 
ary War in America. 





Several western counties 
that sided with the Union sep- 
arated from Virginia at the be- 
ginning of the Civil War and 
formed their own govern- 
ment. They later became West 
Virginia. 
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Green Bank, the home of a 
National Radio Astronomy 


John Brown, a famous abolitionist, cap- Observatory facility, opened 


tured the U.S. arsenal at Harpers Ferry in 





1859 as part of an unsuccessful plan to nt939. 
start a rebellion of slaves. 
Important dates in West Virginia WORLD BOOK illustrations by Kevin Chadwick 
1660's Large numbers of Indians in what is now West Vir- 1863 West Virginia became the 35th state on June 20. 
ginia died during wars and disease epidemics. 1872 The people ratified the present state constitution. 
1727 Germans from Pennsylvania established a settlement 1919-1921 Labor disputes in Logan and Mingo counties led 
at New Mecklenburg (now Shepherdstown). to conflicts between labor and management. 
1742 John P. Salling and John Howard discovered coal on 1924 John W. Davis of Clarksburg received the Democratic 
the Coal River. nomination for President of the United States. He was 
1754-1755 The French and Indians defeated troops led by defeated by Republican Calvin Coolidge in the gen- 
George Washington and General Edward Braddock. eral election. 
1773 Plans for Vandalia, a 14th American colony—which 1954 The West Virginia Turnpike, connecting Charleston 
| would have included West Virginia—collapsed as the and Princeton, opened. 
Revolutionary War approached. 1959 The National Radio Astronomy Observatory began 
1775 Gas was discovered near Charleston. operating at Green Bank. 
1836 The first railroad reached the state at Harpers Ferry. 1968 Explosions and fire in a coal mine at Farmington took 
1859 John Brown and his followers raided the federal arse- 78 lives. The disaster led to new mine safety laws. 
nal at Harpers Ferry. 1972 The Buffalo Creek Flood, one of the worst in West 
1861 The counties of western Virginia refused to secede Virginia history, resulted in over 100 deaths near 
with Virginia. These counties organized a separate Man. 


government that supported the Uflion. 1985 The West Virginia legislature established a state lot- 


tery to help raise money for the state. 
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be known as Kanawha. A constitutional convention met 
from November 1861 to February 1862 and wrote a con- 
stitution for the new state, with the name changed to 
West Virginia. After receiving approval from the U.S. 
Congress and President Abraham Lincoln, West Virginia 
was admitted to the Union as the 35th state on June 20, 
1863. 

Although West Virginia was a Union state, its location 
as a borderland between the North and South resulted 
in divided loyalties. Some of its people favored the Con- 
federacy. During the Civil War, neighbors and family 
members sometimes fought on opposite sides. The 
exact number of West Virginians who served in the war 
is unknown, but Unionists are believed to have outnum- 
bered Confederates by a large margin. The most famous 
soldier from the state was Confederate General Stone- 
wall Jackson. 

An estimated 632 Civil War military actions took place 
in West Virginia. The Battle of Philippi on June 3, 1861, is 
sometimes called the first land battle of the war. Union 
armies captured the Monongahela and Kanawha valleys 
in the first year of the war. Many of the later military ac- 
tions involved quick raids. With a victory in the Battle of 
Droop Mountain in 1864, Union forces gained control of 


most of West Virginia. 

The Civil War ended in 1865. It had produced deep 
hatreds, some of which remained long after the conflict. 
Following the war, Radical Republican administrations 
took away political rights of approximately 15,000 West 
Virginians who had supported the Confederacy. Condi- 
tions resulting from the war played a part in the devel- 
opment of some family feuds, including the famous Hat- 
field-McCoy feud on the West Virginia-Kentucky border. 

In 1870, Democrats won the governorship and most 
seats in the state legislature. They restored the political 
rights the Radical Republicans had taken away. They 
also wrote the state's present constitution, which the 
voters approved in 1872. Wheeling, which was in the 
heart of Republican territory, served as the first state 
capital. Following the Democratic victories of 1870, the 
capital was transferred to Charleston. Wheeling became 
the capital again in 1875. But two years later, the people 
voted to make Charleston the permanent capital. The 
move back to Charleston took place in 1885. 

Industrial growth. When West Virginia entered the 
Union, about 90 percent of its people were farmers. In 
the last decades of the 1800's, however, the state experi- 
enced an industrial revolution based on coal, timber, oil, 
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Tent colonies such as Red Jacket, shown above in 1920, housed striking coal miners who were 
locked out of their company-owned homes. During the late 1800's and early 1900's, miners en- 
gaged ina bitter struggle to win higher wages and better working conditions. 
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natural gas, and other resources. New industries devel- 
_ oped in part due to the building of railroads into most 
parts of the state. By 1900, coal had become the state’s 
leading industry. West Virginia was one of the nation’s 
top oil-producing states in the late 1800's and early 
1900's. Israel C. White of West Virginia became a world- 
famous oil geologist. From 1906 to 1924, the state led 
the nation in natural gas production. West Virginia's ex- 
tensive forests provided wood for large-scale timber 
and lumber development. 

In the 1900's, West Virginia's resources helped in- 
crease manufacturing in the state. The production of 
chemicals, glass, and iron, steel, and other metals 
gained importance. Wheeling and Weirton became iron 
and steel centers. Chemical industries developed in the 
Kanawha and Ohio valleys. The Kanawha Valley became 
one of the chemical centers of the world. The presence 
_ of rich silica sands, natural gas, and limestone con- 
tributed to the development of the glass industry. A 
_ glass plant operated in nearly every major town. The in- 
_ vention of a bottle-making machine and other devices 
_ by Michael J. Owens of West Virginia further aided 
glass production in the state. The participation of the 
United States in World War | in 1917 and 1918 generat- 
ed manufacturing needed to produce war supplies. 

Labor developments. The needs of industry led to a 
large wave of immigration into West Virginia in the late 
1800's and early 1900's. Coal companies recruited work- 
ers from European countries, especially Italy, Hungary, 
and Poland. Glass making in the Kanawha Valley attract- 
ed skilled workers from Belgium. African Americans left 
Southern states for jobs in the state’s mines. 

Labor disputes about wages, hours, and working con- 


ditions became common and sometimes led to violence. 


In 1877, a railroad strike that began at Martinsburg be- 
came the first U.S. nationwide industrial strike. Labor 
| made some of its earliest gains through the organization 
of craft unions. The West Virginia Federation of Labor, 
organized in 1903, included 270 craft unions by 1914. 

In the 1880's, most of West Virginia’s nonunion work- 
_ ers were coal miners. In 1897, the United Mine Workers 
of America (UMWA) held a large rally at Wheeling. 
There, it attempted—without much success—to organize 
West Virginia miners. Coal mine operators fought back 
by using court injunctions, mine guards, special police, 
and other methods. In 1902, with the help of Mary Harris 
| Jones—called “Mother Jones’—the UMWA organized 
miners in the Kanawha Valley. 

In 1912 and 1913, when Kanawha mine operators re- 
| fused to renew contracts, miners on Paint Creek and 
Cabin Creek went on strike. During the conflict, 12 min- 
} ers and 4 company guards were killed at Mucklow (now 
Gallagher, near Montgomery). Governor William E. 
| Glasscock imposed martial law twice to try to halt the 
| conflict. After Governor Henry D. Hatfield took office in 
1913, the union and the operators agreed to a new con- 
tract. The contract provided a nine-hour workday and 
the right to organize workers. 

Labor unrest occurred in Logan and Mingo counties 
between 1919 and 1921, when operators attempted to 


.. prevent unionization of their mines. About 5,000 miners 


from the Kanawha Valley prepared to march on Logan. 
Governor John J. Cornwell persuaded most of them to 
return home. Other miners gave in when Cornwell 
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threatened to call in federal troops. 

In 1920, clashes at Matewan between miners and 
agents employed by operators led to the deaths of sev- 
en company detectives, two union members, and the 
town’s mayor. The incident is called the Matewan Mas- 
sacre. In August 1921, approximately 5,000 miners, angry 
over continued violence, gathered at Marmet for a pro- 
test march on Logan. Between 1,200 and 1,300 state po- 
lice, deputy sheriffs, armed guards, and others stopped 
the marchers at Blair Mountain, near the Boone-Logan 
county line. A battle raged for four days. At the request 
of Governor Ephraim Morgan, 2,100 federal troops were 
sent to Blair Mountain. The federal forces included a 
chemical warfare unit and bomber and fighter planes. 
Faced with that situation, the miners surrendered. Later, 
543 people were indicted on charges that included mur- 
der, treason, and carrying guns. 

Union membership dropped sharply after 1921. How- 
ever, the federal government's National Industrial Re- 
covery Act (NIRA) of 1933 established the right of labor 
unions to bargain collectively. NIRA, later replaced by 
the Wagner Act, also established minimum wages, 
shortened workdays, and improved working conditions. 

An era of change. The Great Depression of the 
1930's brought economic hardship to West Virginia and 
the rest of the country. The United States entered World 
War Il in 1941. From then until the war ended in 1945, 
manufacturing boomed as the state helped provide sup- 
plies for the war effort. During the 1950's, West Virginia 
entered a period of economic change. Coal production 
declined as many industries that used coal for power 
switched to other energy sources. New mining ma- 
chines reduced the need for workers. As jobs disap- 
peared, large numbers of people left the state. From 
1950 to 1970, the population declined by 13 percent. 

West Virginia's severe economic problems attracted 
national attention to its Democratic presidential primary 
election of 1960. John F. Kennedy defeated Hubert H. 
Humphrey, the leading Democratic candidate. Kenne- 
dy’s stunning victory was the turning point in his suc- 
cessful bid for the nomination. He became president in 
1961. From 1961 to 1969, the administrations of Kennedy 
and his successor, Lyndon B. Johnson, promoted eco- 
nomic programs that brought some improvements to 
West Virginia's economy. Also, during the 1970's, inter- 
national oil shortages and high prices aided the coal in- 
dustry. The state's population increased by about 12 per- 
cent during the decade. 

Recent developments. The economic upturn of the 
1960's and 1970's was reversed during the 1980's. West 
Virginia suffered high unemployment. The population 
declined by about 7 5 percent between 1980 and 1990. 

The 1990's brought some signs of economic develop- 
ment, however. After several years of decline, coal pro- 
duction increased in 1990. From 1990 to 2000, the state’s 
population increased by about 1 percent. The state's tim- 
ber industry expanded, and tourism increased. Robert C. 
Byrd of West Virginia served as chairman of the United 
States Senate Appropriations Committee from 1988 to 
1995. In that post, he helped the state win federal pro- 
jects that created many jobs. The projects included a 
Federal Bureau of Investigation (FBI) fingerprint center at 
Clarksburg, federal highway construction, and water de- 
velopment projects. Stephen W. Brown and Kenneth C. Martis 
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Questions 


What were some of the reasons that led West Virginia to sepa- 
rate from Virginia? 

Which economic activity employs the most people in West Vir- 
ginia? 

What two well-known varieties of apples were first grown in 
West Virginia? 

How did West Virginia’s 1960 Democratic presidential primary 
election gain national importance? 

How does West Virginia rank among the states in coal produc- 
tion? 

How has the nature of West Virginia's land influenced the state’s 
economy? 

What are West Virginia’s main land regions? 


How did the National Industrial Recovery Act (NIRA) of 1933 
help West Virginia workers? 

What is the most important field crop produced in West Vir- 
ginia? 

What cities have served as West Virginia's capital? 
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Stein, R. Conrad. West Virginia. Childrens Pr., 1991. 

Thompson, Kathleen. West Virginia. 2nd ed. Raintree Steck 
Vaughn, 1996. 
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Bastress, Robert M. The West Virginia State Constitution. Green- 
wood, 1995. 

Giesen, Carol A. B. Coal Miners’ Wives: Portraits of Endurance. 
Univ. Pr. of Ky., 1995. 

Hopkins, Bruce R. The Smithsonian Guides to Natural America: 
Central Appalachia—West Virginia, Kentucky, and Tennessee. 
Smithsonian Bks., 1996. A travel guide. 
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Clain, 1991. 
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1730-1830. Univ. Pr. of Ky., 1970. 
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Salstrom, Paul. Appalachia‘’s Path to Dependency. Rethinking a 
Region’s Economic History, 1730-1940, Univ. Pr. of Ky., 1994. 

Soltis, Stephen and Stacy. West Virginia: Off the Beaten Path. 
Globe Pequot, 1995. A travel guide. 

Williams, John A. West Virginia and the Captains of Industry. 
1976. Reprint. W. Va. Univ. Pr., 1997. 


West Virginia University is a coeducational institu- 
tion in Morgantown and Parkersburg, West Virginia. It is | 
the /and-grant university of West Virginia (see Land- 
grant university). The university has colleges of agricul- 
ture and forestry, arts and sciences, business and eco- 
nomics, creative arts, engineering, human resources 
and education, law, and mineral and energy resources. 
In addition, it has schools of dentistry, journalism, medi- 
cine, nursing, pharmacy, physical education, and social 
work, and a center for extension and continuing educa- 
tion. Courses of study lead to bachelor’s, master’s, and 
doctor's degrees. West Virginia University was founded 
in 1867. Critically reviewed by West Virginia University 
Westcott, Edward Noyes (1846-1898), wrote the nov- 
el David Harum, published shortly after his death. The 
story deals with a shrewd and humorous small-town 
banker in upstate New York. The novel and dramatic 
adaptation were extremely popular. Will Rogers starred 
in a film version of the novel. 

Westcott was born in Syracuse, New York, where he 
became a successful banker. Westcott wrote David 
Harum while dying of tuberculosis. Bert Hitchcock 
Westergaard, Harald Malcolm (1888-1950), a dis- 
tinguished American civil engineer and mathematician, 
became noted for his applications of mathematical 
analysis in the solution of engineering problems. He de- 
veloped methods for the design of dams and of pave- 
ments for roads, bridges, and airports. Westergaard was 
born in Copenhagen, Denmark, and came to the United 
States in 1914. Joseph W. Dauben 
Westermarck, Edward Alexander (1862-1939), was 
a Finnish anthropologist. Before reaching the age of 30, 
he wrote and published his major work, The History 

















_ of Human Marriage (1891). He was a professor at the 
University of London from 1907 to 1930. During this 

| time, he wrote several works on marriage, the history 
| and development of morals, and customs in Morocco. 
Westermarck was born in Helsinki. David B. Stout 

_ Western Austrailia is the largest state in the Com- 
monwealth of Australia. This vast region covers the 
western third of the continent. Perth is its capital. 

Location, size, and surface features. The state cov- 
ers 975,100 square miles (2,525,500 square kilometers) 
(see Australia [political map]). Mountain ranges include 
the Hamersley Range in the northwest, the Darling 
_ Range along the western coast, the Stirling Range far- 

_ ther south, and extensive ranges in the Kimberley area 
of the northeast. The Ashburton, Fortescue, Gascoyne, 

_ and Murchison rivers flow across the western part of 
the state during the wet season: November to March. 
The Kimberley area includes the Fitzroy and Ord rivers. 
The Great Sandy Desert lies in the north, and the Great 
Victoria Desert covers part of the southeast. The Gibson 
Desert lies between them. Most land in these areas is 
unfit for agriculture, but the areas are rich in minerals. 

Natural resources. Iron ore is the most important 
mineral in Western Australia. Other minerals include 
bauxite, coal, gold, mineral sands, and nickel. There are 
oil and gas fields in the north and northwest. The state's 
most fertile regions are in the southwest. 

Climate. Temperatures in central Western Australia 
range from 80 to 90 °F (27 to 32 °C) in January and aver- 
age about 60 °F (16 °C) in July. January temperatures 
north of the central area also average 80 to 90 °F, and 
July temperatures range around 70 °F (21 °C). Tempera- 
tures in the south vary from 70 to 80 °F (21 to 27 °C)in 
January to 60 °F (16 °C) in July. Less than 10 inches (25 
centimeters) of rain falls annually in the central area. 
From 10 to 20 inches (25 to 51 centimeters) falls north 
and south of this region. Most coastal areas get 20 to 40 
inches (51 to 100 centimeters). 

The people. Western Australia has a population of 
1,726,095, including about 57,000 Aborigines. About 70 
percent of the people live and work in the Perth area. 
Many people work in heavy industries, such as steel 
manufacturing and metal refining. Others work in gold 
fields, iron ore mines, or farmlands. The chief crops in- 
clude wheat, barley, oats, and potatoes. Other occupa- 
tions include dairying, fishing, and stock raising. Perth is 
the only large city. Kalgoorlie is the chief mining town. 
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Transportation. Rail and air lines link the state with 
the rest of the country. The state owns more than 3,650 
miles (5,874 kilometers) of railroads. One of the world’s 
longest stretches of track without branches or rail con- 
nections extends about 1,000 miles (1,600 kilometers) 
from Kalgoorlie to Port Augusta, South Australia. There 
are about 72,000 miles (116,000 kilometers) of roads. 

Education. All children must attend school from ages 
6 to 15. The University of Western Australia and Mur- 
doch University are in Perth. 

Government. The British Crown appoints a governor 
for the state. A premier heads the government, assisted 
by a Cabinet of Ministers. The 57 members of the Leg- 
islative Assembly, elected by popular vote, serve four 
years. Each member represents one electoral district. 
The 34 members of the Legislative Council are elected 
to serve four-year terms. The number of council seats 
each political party holds reflects the percentage of 
votes the party received in the election. 

History. In 1616, the Dutch explorer Dirck Hartog be- 
came the first European to sight Western Australia’s 
coast. A military settkement was made at King George 
Sound in 1826. Full colonization began in 1829. That 
year, Captain James Stirling founded the Swan River set- 
tlement and the towns of Perth and Fremantle. In 1901, 
Western Australia became one of the Australian Com- 
monwealth’s six original states. Mary Albertus Bain 

See also Perth. 

Western Church was a name given to the Roman 
Catholic Church after the Great Schism of the 800's to 
distinguish it from the Eastern Orthodox Church. See 
also Roman Catholic Church. 

Western European Union (WEU) is a defense al- 
liance that includes members of the European Union 
(EU) and the North Atlantic Treaty Organization (NATO). 
The EU is a political and economic organization of West- 
ern European nations. NATO is the main military alliance 
of Western countries, including the United States. The 
WEU works to strengthen NATO. The United Kingdom, 
France, Italy, Belgium, the Netherlands, Luxembourg, 
and West Germany formed the WEU in 1955. In 1988, 
Spain and Portugal joined. In 1990, newly united Ger- 
many replaced West Germany as a WEU member. 
Greece joined the WEU in 1992. 

In the late 1990's, the EU began planning to develop 
its own military. Plans call for this new organization to 
take over the WEU. Stuart D. Goldman 
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Western Australia has vast 
areas of dry land through 
which transportation is diffi- 
cult. Trucks pulling trailers 
carry cattle and other freight 
great distances through the 
areas. Such vehicles are called 
road trains. 
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Western frontier life 
in America 


Western frontier life in America marks one of the 
most exciting chapters in American history. The settle- 
ment of the West represented the dreams of gold- 
hungry prospectors, and of homesteaders whose back- 
breaking labor transformed barren plains into fields of 
grain. It is the story of cowboys and the open range. It is 
the drama of Indians and outlaws, of the trains and 
stagecoaches they attacked, and of the citizens who 
brought order to the frontier. It is a living tradition that 
symbolizes to men and women everywhere the Ameri- 
can achievement of taming a wild and beautiful land. 

The far western frontier appeared about 1850, and 
vanished about 1890. Adventurous settlers had crossed 
the Appalachian Mountains during the 1700's and come 
through the Cumberland Gap in the 1770's. They built 
homes along the Mississippi River a few years later. 
Traders and scouts reached the Pacific Coast in the early 
1800's, and settlers arrived in the 1840's. But the area be- 
tween the Missouri River and the Rocky Mountains did 
not attract many settlers until the 1860's. The final period 
of western settlement lasted from then to 1890. For the 
complete story of western expansion in the United 
States, see Westward movement in America. 

The western frontier produced many colorful figures. 
Some, such as Jesse James and Billy the Kid, symbolize 
outlaws who “died with their boots on.” Others, such as 
Pat Garrett, gained fame as fearless defenders of law 
and order. “Buffalo Bill’ Cody—scout, Indian fighter, and 
showman—probably did more than anyone else to 
create interest in the old West. Other figures, though 
less well-known, did more to develop the area itself. 
Charles Goodnight, a fiery rancher and cattle breeder, 
helped settle the Texas range. Granville Stuart of Mon- 


tana, who had been an illiterate prospector, became U.S. 


Early settlers in the Far West 

crossed the plains to Oregon or Cali- 
fornia. Their high Conestoga wagons 
had already become museum pieces 
by the time of the last frontier. 








Tom Hollyman, courtesy Ho/day, © 1955 Curtis Publishing Co. 





minister to Paraguay and Uruguay. Adolph Sutro, a Ger- 
man immigrant, built a vast tunnel through Nevada's 
Comstock Lode, and was later mayor of San Francisco. 

The West promised to satisfy the needs and dreams 
of immigrants fresh from Europe as well as those of 
thousands of Americans unhappy with their life in the 
East. Some went west to find adventure, others to find 
happiness in the green valleys or among the tall moun- 
tains. Many sought wealth, but only a few were lucky. 
The West was a place where American Indians fought to 
keep their land, where accidents were common, and 
where hard work was the rule for all. Life on the western 
frontier seems colorful when we look back on it today. 
But the people who settled there found it difficult and 
dangerous—and even dull at times. 


Building the frontier 


For many years, the land on the western side of the 
Mississippi River formed the frontier of American settle- 
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Countesy J. B, Lippincott Company from Frederic Remington by Harold McCracken 


A stagecoach roars across the desert with Indian attackers in close pursuit. In Downing the 
Nigh Leader, the American artist Frederic Remington caught the drama and excitement that sym- 


bolize “the Wild West” to people throughout the world. 


ment. Only a few thousand settlers had moved to Texas 
and California in the early 1800's. Land was still plentiful 
in the East, and treaties with the Indians forbade white 
settlements in many areas of the West. But, after 1850, 
many causes led to westward expansion. During the 
Civil War (1861-1865), the Union government encour- 
aged mining, because the valuable ores helped pay for 
the war. The Homestead Act of 1862 provided cheap 
farm land for new settlers, as did gifts of huge tracts of 
land to the railroads. At the same time, thousands of Eu- 
ropeans wanted to come to America. Revolutionary 
movements had failed in many countries. Poor harvests 
caused famines in Ireland. The Scandinavian nations had 
become overpopulated. Government agents increased 
their persecution of the Jews in Russia, Poland, and 
other areas of central Europe. 

The land between the Missouri River and the Pacific 


Coast forms two great belts, running roughly north and 
south. The grasslands of the Great Plains stretch west 
from the Missouri River to the Rocky Mountains. Be- 
yond the plains, from the Rockies to the Pacific Coast, 
lies a belt of land with many mountain ranges and sev- 
eral valleys. Because the Far West had many land re- 
gions and climates, it developed on several frontiers. 

The rush to the west affected both belts of land, but it 
touched the Far West first. Settlers began moving to the 
Oregon region in large numbers in the early 1840's. In 
1848, the Oregon Territory was established. California 
boomed with the discovery of gold at Sutter's mill in 
1848, and it became a state in 1850. Washington also 
was settled before the Civil War. Congress created the 
Washington Territory in 1853. 

The search for gold and silver attracted thousands 
of miners to the western mountains following the rush 
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to California in 1849. At first, they mined in the Sierra 
Nevada mountains east of Sacramento. However, gold in 
this area became difficult to mine by the middle 1850s. 
So the prospectors moved eastward looking for strikes, 
or discoveries. 

Several areas became important mining centers dur- 
ing the period fram 1856 to 1875. The first was southern 
Arizona, where silver was found south of Tucson. Other 
silver discoveries were made there in the following 
years, including the giant strike in 1877 at Tombstone. 

The next strike came in the Rocky Mountains west of 
Denver. It drew a great rush of fortune seekers, who 
vowed to reach Pikes Peak or Bust.” Central City and 
Leadville grew up almost overnight in Colorado. A third 
area centered on Virginia City in western Nevada, and 
encouraged further discoveries in the desert valleys and 
mountains. Both these areas began as gold fields. But 
black sand in Colorado and blue clay in Nevada clogged 
the machines the early miners used. The mines did not 
become profitable until mining companies found that 
the sands and clays had rich silver deposits. 

Another mining region, in Idaho, Montana, and 
Washington, led to the settlement of such towns as Lew- 
iston, !da.; Helena, Mont.; and Walla Walla, Wash. The 
last great gold rush in the United States took place in 
the Black Hills of South Dakota in 1874 and 1875. Dead- 
wood, founded in 1876, gained fame as one of the last 
frontier mining camps. 

East meets West. The swarm of miners into the 
West showed the need for better transportation. Thou- 
sands of new settlers ran short of supplies. Prospectors 
could mine gold with pick, shovel, and pan, but silver- 
mining companies needed heavy machinery to dig the 
ore, and some means of shipping it to smelters. Such 
needs encouraged companies to build transcontinental 
railroad networks. Two companies began the first of 
these railroad systems in the early 1860's. Starting from 
the east was the Union Pacific, with Irish laborers who 
established such towns as Cheyenne and Laramie, Wyo. 





The Central Pacific line, coming from the west, had 
thousands of Chinese in its road gangs. The two sets of 
tracks met at Promontory, near Ogden, Utah, in 1869. 
Other lines soon followed, including the Southern Pa- 
cific and the Atchison, Topeka, and Santa Fe. See Rail- 
road (History; picture: The meeting of two railroads). 

With the railroads to supply them, settlers had little 
fear of waterless deserts or hostile Indians. The growth 
of railroads almost led to the extermination of the bison, 
or American buffalo. Millions of these animals had 
roamed throughout the West, but hunters soon killed 
most of them. The hunters killed for buffalo hides, but 
seldom for meat. 

The cattle boom. With the railroads came the period 
of “the cattle kingdom’ on the Great Plains. Ranching 
started in southern Texas, where farmers raised long- 
horn cattle from Mexico. The ranchers branded the cat- 
tle to show ownership, and guarded them on horseback 
as they roamed the range. By the end of the Civil War, 
the number of cattle had increased, and people in the 
North had money to buy beef. 

The era of the long drive, or trail drive, began when 
the ranchers saw that they could sell cattle in the East if 
they could get the animals to the railroads. A favorite 
route led along the Chisholm Trail, which ran from 
southern Texas to Abilene, Kan. Farther west, the West- 
ern Trail led to Dodge City, Kan. Millions of cattle plod- 
ded along these trails, sometimes as many as 4,000 in a 
single herd. 

The open range did not last long. By 1885, overstock- 
ing had ruined many ranchers. They had more cattle 
than the land could support. Fierce blizzards in the win- 
ter of 1886-1887 spelled the end for many more. In a se- 
ries of range wars, ranchers tried to keep out nesters, or 
permanent settlers. But the open range had disap- 
peared, and the cattle boom came to an end. 

Homesteading on the Great Plains had attracted 
few settlers before the Civil War. This was the land that 
novelist Hamlin Garland brought to life in his books and 





Railroads helped tame the West. The train below ran out of Vir- 
ginia City, Nev., on the Virginia & Truckee line. 
The Western Pacific Railroad Company 
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In the gold fields, some min- 
ers spent Sunday reading the 
Bible or washing their clothes. 
Others wrestled or took part 
in horse racing. 


Sunday Morning in the Mites by Charlies Nahi. Permanent 
Collection E. B. Cracker Art Gallery, Sacramenio, California 


short stories. It is often called “the land of the straddle- 
bug. In the 1840's and 1850's, /ocators, or land sales 
agents, picked the best farms on the grassy plains. They 
marked their claims with stradd/ebugs, three boards fas- 
tened together like tepee poles. 

However, when homesteaders, or farmers, arrived lat- 
er with their families, they often found themselves in 
trouble. They had little protection against the Plains Indi- 
ans. When they rode horses, they could not use the long 
rifles they had carried in the woods back East. Also, wa- 
ter and trees were scarce in this region. When spring 
and late summer rains were scanty, crops withered and 
died. Farmers had difficulty finding wood for shelter, 
tuel, and fences. 

New developments in the 1870's made it possible for 
eager settlers to farm the grasslands. Barbed wire, pat- 
ented in 1873, provided the first cheap substitute for 
wood fences. Windmills solved the problem of bringing 
up water that lay far underground. Agricultural experts 
worked out methods of farming that would work in the 
dry climate (see Dry farming). With improved machin- 
ery, farmers could cultivate large areas. The railroads of- 
fered cheap land to homesteaders. Thousands of set- 
tlers moved into Kansas, Nebraska, and the Dakotas. The 
government opened a large section of Indian Territory 
in 1889, and the Oklahoma Territory was born (see Indi- 
an Territory). So much of the Far West had filled up by 
1890 that the Census Bureau declared in a report that a 
definite frontier no longer existed. 


Life on the frontier 


The people of the western frontier formed a varied 
mixture. Americans streamed west from the East Coast, 
the Middle West, and the South. Some who had com- 
mitted crimes went west because they wanted to get as 
far away from the law as possible. Others found life bor- 
ing in the East, and wanted to try something new and 
different. Professional people and merchants cared for 
the needs of growing communities. Land speculators 


hoped to make quick fortunes. But most settlers were 
farmers, laborers, unskilled mechanics, miners, and for- 
mer soldiers. Many of these pioneers saw the West as a 
place of opportunity for themselves and their children. 
They were willing to risk their lives to be part of the de- 
velopment of this region. 

Large numbers of blacks moved to the frontier to es- 
cape the prejudice they had experienced in the East and 
South. Thousands of black homesteaders settled in Cali- 
fornia, Kansas, Nebraska, and Texas during the second 
halt of the 1800's. Some of the best-known cowboys of 
that period were African Americans. A ranch hand 
named Nat Love gained fame for horsemanship and oth- 
er skills on cattle drives. Bose Ikard, a former slave, was 
foreman of one of the largest ranches in Texas. Black 
soldiers in the U.S. Army fought Indians on the frontier. 

Many other groups also lived in the Far West. Mexi- 
cans had settled in the Southwest and California since 
the 1700's. Indians furnished cheap labor. Basques from 
France and Spain herded sheep (see Basques). Scandi- 
navians and other Europeans bought farms on the Great 
Plains. Miners came from England and Wales to join the 
search for precious metals. Chinese came to build the 
railroads, then drifted to mining camps where they ran 
laundries, restaurants, and small shops. 

Most frontier people fell into two classes, solid folk 
and boomers. The solid folk settled down if they liked 
the life, or went home if they did not. Boomers were al- 
ways heading for a new boom town. They seldom 
stayed long enough to make much money, and squan- 
dered their earnings in high living. Even among the 
steady people, few came to stay, as settlers had stayed 
on the land east of the Missouri River. Most of them 
wanted to get rich and go home. 

The frontier was a man’s world, and favored the jack- 
of-all-trades. Wyatt Earp was a law officer, buffalo hunt- 
er, stagecoach driver, and gambler. Hank Monk, a fa- 
mous stagecoach driver, also mined, and rode the pony 
express. George Jackson, credited with discovering 
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gold in the Rockies, had been a sheepherder, prospec- 
tor, farm hand, miner, and roustabout, and later became 
a businessman. 

Food on the frontier was usually simple. Flour served 
as the basic food, because it was nourishing and did not 
spoil. The people used it in sourdough biscuits and 
bread, and in flapjacks, or pancakes. Other important 
foods included dried beans; game, such as bison, deer, 
elk, antelope, and wild fowl; and preserved meats such 
as bacon, salt pork, and jerky, or dried meat. Ranchers 
could always eat beef, and sheep raisers had mutton. 
Frontier people rarely ate fresh fruit and vegetables or 
dairy products. Even cowboys did not milk cows. 

People on the frontier had no need for fancy cook- 
ing—the men were too busy, and women were scarce. 
Meat with biscuits or flapjacks provided a feast. Old Len 
Martin of Carson City, Nev., declared while stewing a 
chicken that there was no sense “picking a chicken too 
darned close—anybody that don't like the feathers can 
skim ‘em off.” 

Clothing had to be practical, and most people wore 
the same plain garments day after day. Men wore cow- 
hide boots; woolen trousers or overalls; a wool shirt; a 
jacket or vest; and a felt hat. Some had socks. A man 
often wore a red bandanna handkerchief around his 
neck to protect himself from the dust and cold. Women 
wore sunbonnets and simple calico and gingham 
dresses. Cowboys wore leather chaps to protect their 
legs from brush. Cowboy hats, called sombreros, had a 
wide brim to shield the eyes, and a deep crown so that 
the hat would not blow off. Some men bought deerskin 
clothes from the Indians. Wealthy men and women 
bought clothes from New York City, London, or Paris. 

Many frontiersmen, particularly outlaws and law- 
enforcement officers, carried weapons. Especially popu- 
lar were Winchester rifles; Colt revolvers, including the 
famous six-shooter; and Bowie knives (see Handgun 
[picture]; Bowie knife). 

Amusements on the frontier varied with the area and 
the type of settler. Homesteading families on the plains 
met for square dances, holiday celebrations, and house- 
raising or corn-husking bees. Miners and cowboys en- 
joyed spending their leisure time drinking and gam- 
bling in the saloons that sprang up in every town. Dance 
halls called hurdy-gurdies attracted many people, al- 
though men often had to dance with each other, be- 
cause women were scarce. Informal rodeos featured ex- 
pert horsemanship and other cowboy skills (see Rodeo). 
Throughout the West, people enjoyed horse races, 
shooting contests, and wrestling and boxing matches. In 
larger towns, settlers welcomed traveling dramatic 
groups and vaudeville shows. They applauded such fa- 
mous performers as Edwin Booth, Laura Keene, and He- 
lena Modjeska. 

Religion came to the western frontier even before 
most white settlers arrived. In the early 1800's, Catholic 
and Protestant missionaries such as Father Pierre De 
Smet and Marcus Whitman had pushed into the Far 
West to convert the Indians (see De Smet, Pierre Jean; 
Whitman, Marcus). But new settlements often grew up 
far from the missions, and people had to rely on travel- 
ing preachers called circuit riders to perform religious 
services. These men rode about constantly. When they 
arrived in a town, they preached sermons and con- 
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Virginia City bustled with activity in the 1860's. The town 
perched 6,500 feet (1,980 meters) high in the Sierra Nevada, 
close to Mt. Davidson, site of the fabulous Comstock Lode. 


ducted marriages, baptisms, and other services for peo- 
ple who had sometimes waited many weeks. Among 
farm families on the plains, circuit riders set up Sunday 
schools and held summer camp meetings. 

Frontier towns sprang up almost overnight. An early 
arrival in Bovard, Nev., told how he passed through the 
town in the morning and noticed four or five tents. 
When he returned in the afternoon, Main Street was 1 
mile (1.6 kilometers) long and business was booming in 
a string of tent saloons. Some towns, such as Butte, 
Mont., started as shipping points for ore. Others, includ- 
ing Wichita, Kan., boomed as cattle transport centers. 
Many, such as Tombstone, Ariz., grew up around mines. 
Transportation centers usually grew and prospered. But 
most mining camps became ghost towns of rubble and 
sagebrush after the ores had been worked out or metal 
prices fell. 

Most frontier towns provided few comforts. Miners 
often slept outdoors in summer, and built a dugout or 
crude shack in the winter. They might have a tent or 
make a shelter out of rocks, empty bottles, or packing 
cases. Two early settlers in Treasure City, Nev., collected 
all the rocks they could find for shelter against the win- 
ter. The next spring, they discovered that the walls were 
high-grade silver ore worth $75,000! 

House furnishings were simple and often homemade. 
Miners needed blasting powder more than fine dishes. 
They papered their shacks with newspapers to make 
them warmer. Today, visitors can sometimes still read 
about events in a ghost town on the walls of its crum- 
bling buildings. A few wealthy people shipped in furni- 
ture, tableware, and wallpaper at great expense. Ifa 
town became fairly permanent, the people built board 
sidewalks on each side of the dirt streets, lined with 
poles and stakes for hitching posts. Square false fronts 
made small buildings look impressive. 

Life in frontier towns was difficult. People often 
lacked conveniences, and even necessities. Usually the 
only water available in mining camps was warm and 
dirty. Sometimes people hauled water a great distance 
and sold it for several dollars a barrel. In many areas on 
the plains, no trees grew. 

Because of such shortages, western towns often grew 
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Nevada Historical Society 
A teamster who “struck it rich” built this mansion near Vir- 
ginia City. The teamster, whose name was Sandy Bowers, later 
went “ter Yoorup” to spend his fortune. 


in groups, such as the one built around Virginia City, 
Nev. The rich silver and gold mines of the Comstock 
Lode centered around Virginia City, but the town had no 
wood or water. Other towns grew up nearby to supply 
these needs. Empire became a smelter town on the Car- 
son River; Washoe, near the Sierra Nevadas, supplied 
fuel; and Reno grew up where the local railroad joined 
the main line of the Central Pacific. 

During the 20-year period between 1860 and 1880, 
the Comstock Lode yielded more than $300 million 
worth of ore. Because of this great wealth, all the com- 
forts of the day soon appeared in Virginia City. At first, 
supplies came in by muleback, a few at a time. Whena 
road was built, slow freight wagons brought supplies. 
Finally, a railroad served the town with several trains a 
day. By 1876, Virginia City had 23,000 people, 20 laun- 
dries, 54 dry-good stores, 6 churches, and 150 saloons. 
The vice president of the express company built a four- 
story French-style mansion. An opera house and several 
theaters presented Italian light operas, vaudeville, lec- 
tures, and even Shakespeare's plays. The miners’ union 
had a library. A local newspaper, the 7erritorial Enter- 
prise, employed a young reporter who wrote under the 
name of Mark Twain. At any time, a person might find 
silver ore in the basement and be worth $1 million the 
next day. People had to be careful that they and their 
children did not fall into a neighbor's new mine. 

Life in the country resembled that in the towns, ex- 
cept that settlers found it harder to obtain supplies. 
Prospectors roamed about with supplies loaded ona 
burro or two, but they had to return to a mining camp 
when they ran short. Country life on the frontier usually 
meant living on a ranch or a farm. 

Ranches usually lay in mountain valleys watered by 
melting snow, or in broad uplands that had some mois- 
ture. Most ranches consisted only of a few simple build- 
ings and some corrals (cattle pens) surrounded by high, 
strong fences made of stakes and poles. The grassland 
of the open range provided pastures. The 7exas house, 
two log cabins joined by a roofed space, developed into 
the ranch-style house of today. The rancher used one 
cabin for cooking and eating, and the other for sleeping. 
As the ranch grew, the rancher might build a house for 
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the family, a cookshack, and a bunkhouse for the hands 
(cowboys). 

Cattle ranchers let their herds graze on the open 
range, so they needed few buildings and no fences. But 
they did need cowboys to turn the cattle out to graze in 
spring, and move them to rich mountain pastures. Cow- 
boys constantly guarded the herds against mountain 
lions and bands of rustlers. In the spring and fall, all the 
ranchers in an area held a roundup to gather in the cat- 
tle. Cowboys had already marked the grown cattle by 
branding them or cropping their ears. People from each 
ranch sorted out these cattle by their markings. New 
calves followed their mothers. Then cowboys cropped 
the calves ears or branded them with the owner's mark. 

Cowboys also drove herds to cattle towns, or cow 
towns, to be shipped east on the railroads. On the long 
drive, cattle moved in long lines, with riders ahead, be- 
hind, and on both sides. A chuck wagon carried food for 
the cowboys, and a wrangler took care of extra horses. 
When all went well, the cattle moved slowly but steadily. 
But they sometimes stampeded when they were afraid 
to swim a river, or were frightened by Indians or rus- 
tlers. After a few months, the drive plodded into a cattle 
town such as Abilene or Dodge City, where cowboys 
loaded the cattle into freight cars. For a description of 
cowboys and their work, see Cowboy; Ranching. 

Farms, unlike ranches, depended on the soil, not the 
grass. Farmers plowed the grass under and raised grain, 
mainly wheat. Grasshoppers, hot winds, and prairie fires 
often made life hard for settlers on the plains. So did the 
ranchers, who resented the barbed-wire fences that de- 
stroyed the open range. Bloody fights developed in the 
range wars, or barbed-wire wars, that followed. Farmers 
fenced in watering places or blocked trails, then ranch- 
ers cut the wires. Barbed wire finally won, and farms 
spread farther and farther out over the rich grasslands 
of the Great Plains. 

Life on the plains resembled that of pioneers east of 
the Missouri River. But there was a basic difference. 
While the farmer in Ohio might have too many trees, the 





Texas Longhorns, an oil painting on canvas by Tom Lea; 
Dallas Museum of Art, gift of Z/FE magazine 


Texas longhorn cattle, hardy and fierce, were descended 
from wild cattle brought to America by the Spanish. Ranch own- 
ers branded them or notched their ears to identify them. 
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farmer on the plains usually had no wood at all. The 
western farmer's land has often been called the sod- 
house frontier, because so many settlers built houses of 
dirt and sod. Farmers plowed furrows of sod and cut 
them crosswise into blocks about 1 foot (30 centimeters) 
square. They piled rows of sod blocks on top of each 
other to make walls, and covered them with a thatch 
roof. Sometimes they brought wood with them and built 
a frame to support the roof, or found a little wood 
nearby. A sod house remained warm in winter and cool 
in summer, but it had many disadvantages. Dirt sifted 
down on the food, crumbled from the walls, and rose 
from the clay floor. Rats and mice lived in the thatch, 
and snakes and gophers often dug tunnels through the 
walls or floor. For fuel, the farmer used twigs, grass, 
corncobs, peat, and buffalo chips, or manure. Later, set- 
tlers often improved their soddies by whitewashing the 
walls and hauling in lumber for doors and ceilings. 


Transportation and communication 


Transportation varied with the area and the means 
at hand. Until the railroads appeared, travel was always 
slow and uncomfortable, and often dangerous. Roads 
were few and bad, and schedules were irregular. 

Most people traveled by stagecoach. A group of pas- 
sengers could defend themselves more easily against 
Indians or bandits than a person alone. One famous line, 
the Butterfield Overland Mail, ran four coaches weekly 
between St. Louis and San Francisco. The coaches bum- 
ped along day and night, covering about 100 miles (160 
kilometers) in 24 hours. The passengers, grimy with dust 
in summer and shivering with cold in winter, tried to 
sleep on the hard seats. Crude wood or adobe “stations” 
every 10 miles (16 kilometers) or so provided food for 
both passengers and horses. Travelers faced the con- 
stant danger of Indian attack and bad weather. Traveling 
alone was even more dangerous, but people in a hurry 
rode horseback. Settlers moving with their families trav- 
eled in wagons. 

Wagon trains served as the best means of hauling 
freight before railroads were built. They usually in- 
cluded about 25 heavy, high-wheeled wagons, each 
pulled by a team of 6 to 20 oxen or mules. People called 
bullwhackers or mule skinners drove the wagons and 
guarded the freight. The wagons lumbered along at 1 or 
2 miles (1.6 or 3.2 kilometers) per hour, or about 100 
miles (160 kilometers) in a seven-day week, because 
“there was no Sunday west of Omaha.” The wagons 
hauled ore from mines and brought in mining machin- 
ery and blasting powder. They carried the food and 
water that made life possible in desert camps. If bliz- 
zards stopped them, the price of flour might soar to 
$100 a sack. Famous freight lines included Ben Holla- 
day's Central Overland California and Pikes Peak Express 
Company, and the Wells, Fargo line (see Wells, Fargo & 
Company). Frontier people also used burros to carry 
goods. Some even used camels, imported from Asia be- 
cause they could live on the desert (see Camel). 

Communication. News traveled slowly, most of it by 
stagecoach. A letter took months to go from California 
to the Middle West, and snows in the mountains cut off 
almost all communication in winter. 

The pony express carried the mail between St. Jo- 
seph, Mo., and Sacramento, Calif., a distance of almost 


2,000 miles (3,200 kilometers). The service had about 80 
riders. Pony-express riders generally made two runs a 
week over their part of the route in each direction. At 
first, it cost $5 to send 4+ ounce (14 grams) of mail by 
pony express, so that this volume of 7he World Book 
Encyclopedia, for example, would have cost more than 
$400 to send. Pony-express riders changed horses every 
10 to 15 miles (16 to 24 kilometers), and new riders took 
over every 75 miles (121 kilometers). The pony express 
covered more than 200 miles (320 kilometers) a day, so 
that mail usually traveled from St. Joseph to Sacramento 
in about 10 days. The trip often took up to 15 days dur- 
ing winter. This remarkable system began in April 1860, 
but lasted only about 19 months. It was discontinued 
after the telegraph reached California in October 1861. 
See Pony express. 


Law and order 


Farm families on the frontier lived quietly, but crime 
troubled the mining camps and cattle towns. These iso- 
lated settlements sometimes had great wealth in pre- 
cious metals and attracted people who came to cheat 
and steal. Others meant well but wanted to have a good 
time. A mixture of gambling, drinking, and firearms 
sometimes led to violence. But the West was far from 
the “wild” place pictured in legend and story. 

Crime often resulted from the temptations of gold 
and silver. Miners who had struck it rich usually cele- 
brated by getting drunk. Then they might be stabbed 
and robbed, or cheated in a poker game by a cardsharp 
who used a marked deck of cards. Gold and silver also 
tempted bandits, who followed shipments on their way 
to California or to the East. They picked a deserted spot 
in which to attack a wagon or stagecoach. Criminals also 
included claim jumpers, who illegally took over mine 
claims that belonged to someone else. Confidence men 
(swindlers) often sold worthless stocks. Many dealt in 
“salted” mines, selling worthless holes after putting in 
small amounts of good ore. 

Horses, cattle, and sheep also provided a temptation 
for lawbreakers. The animals roamed great areas, and 
could be moved under their own power. Rustlers stole 
cattle, drove them to a shebang (hideout), and altered 
their brands. One valley in the Pahranagat Range of 
southeastern Nevada became a refuge for rustlers who 
roamed through Utah, Arizona, Nevada, and Idaho. A 
rider passing through the valley could count as many as 
350 different brands on cattle stolen from as many 
ranches. One story tells of a sheriff who returned from 
such a robbers’ roost looking triumphant. “Get your 
man?” somebody asked. “No,” the sheriff replied, “but | 
rode plumb through the place without getting shot.” 

Disturbances also arose from the constant feuding 
between cattle ranchers and the sheep owners and 
farmers. The Lincoln County War inflamed New Mexico 
in 1878 as cattlemen and other groups fought for control 
of the county. Army troops and Governor Lew Wallace 
finally quieted the rival cattle ranchers. See New Mexico 
(Territorial days). In 1892, cattle ranchers in Johnson 
County, Wyoming, imported a trainload of gunmen to 
terrorize farmers. The army finally ended this Johnson 
County Cattle War after several killings on both sides. 
See Wyoming (The Johnson County War). 

The desperadoes (outlaws) usually worked together 





Jesse james, according to an 
old ballad, “killed many a man, 
and robbed the Glendale 
rain.” He and his gang terror- 
ized Missouri for several 
years. This scene, painted in 
1 936 by Thomas Hart Benton, 
‘is from his mural Social Histo- 
ty of Missouri. The mural ap- 
pears in the State Capitol at 
Jefferson City. 


}in gangs, such as those led by Henry Plummer, the 
Younger brothers, ‘the Dalton boys,” and Frank and 
Jesse James. They robbed banks, trains, and stagecoach- 

‘es throughout large areas. Sam Bass once stole $60,000 

/in gold from a single Union Pacific train traveling 

‘through Nebraska. Billy the Kid was said to have killed 

/21 men. Some of the most famous desperadoes were 

| honest and kindly until drink or anger aroused them. 

| Then they became killers. But even among lawbreakers, 

' the code of the West demanded that people give each 

_ other a chance to defend themselves. A gunman who 

| shot from behind or attacked an unarmed person was 

| considered a coward. Outlaws who obeyed this code 
had many friends and admirers in spite of their crimes. 

| They symbolized the independence and vitality of the 

| West, and many legends grew up around them. Sooner 
or later most were shot or hanged. 

Law enforcement. When Americans settled 

| unorganized territory in the Far West, they brought with 
| _ them federal, state, and local Jaws from their former 

| homes. But these laws did not always help new commu- 

nities. Often they did not take into account new and dif- 

ferent situations, such as cattle rustling. Even when laws 
suited a community, enforcement was hard because of 
the great distances between settlements. For example, 

| the sheriff at Pioche, Nevada, was responsible for law 

; and order as far away as the mining camp of El Dorado, 

300 miles (480 kilometers) distant. If the sheriff did cap- 

) ture a murderer, there was often no jail to hold the pris- 

/ oner. And the outlaws friends might kill innocent citi- 

zens to free the prisoner. Everyone had to be ready to 

“shoot it out.” Judge Roy Bean, ‘the law west of the 

Pecos, held court in his saloon in Langtry, Texas, with 

the aid of a single law book and a six-shooter. 
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But law-abiding people lived in all parts of the fron- 
tier, and sooner or later they established order. The 
West often found law officers as fearless as the outlaws 
themselves. Many served as federal marshals. Tom 
Smith, the marshal of Abilene, Kansas, did not drink or 
swear, but he shocked a tough cattle town into behav- 
ing by knocking out armed men with his bare fists. The 
Texas Rangers also helped maintain law and order (see 
Texas Rangers). 

The citizens themselves provided another answer to 
the problem of law enforcement. They banded together 
in groups of vigilantes to capture and punish criminals. 
Sometimes these groups killed innocent people in their 
haste, but most victims deserved the punishment they 
received. See Vigilante. 

Indian fighting disturbed the frontier for many years. 
The federal government had reserved large areas of 
Western land for Indian use, but land-hungry white set- 
tlers constantly moved into these areas. Agents of the In- 
dian Bureau tried to protect the Indians and to enforce 
laws for both Indians and whites. But most frontier 
troops, stationed in about 100 posts throughout the 
West, agreed with the claim many Westerners made 
that “the only good Indians are dead Indians.” In 1864, an 
Army force killed nearly 300 peaceful Indians near Sand 
Creek, Colorado. Such events, and the revenge they in- 
spired, aroused the whole frontier. For the story of Indi- 
an wars in the West, see Indian wars. 


An American tradition 


The frontier is gone now. Most of its mining camps 
have become empty ghost towns. Other settlements of 
the wild West have grown into peaceful coinmunities. 
Denver, Cheyenne, Boise, and Salt Lake City now stand 
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where settlers once pitched their tents. But western 
frontier life left behind a great American tradition be- 
cause of its dramatic appeal. Even before “Buffalo Bill’ 
Cody organized his “Wild West Show’ in 1883, the west- 
ern frontier had captured the interest of people in all 
parts of the world. Books, stories, paintings, songs, 
plays, and motion pictures about the Old West still pour 
forth in a seemingly endless stream. Hundreds of works 
have appeared about Billy the Kid alone—including po- 
ems, novels, plays, ballets, and motion pictures. The 
West has also produced its own folklore heroes. Febold 
Feboldson performed amazing feats on the sod-house 
frontier of the Great Plains. Pecos Bill taught the cow- 
boys all they knew, and even showed broncos how to 
buck. See Feboldson, Febold; Pecos Bill. 

Many works of poor quality have strayed far from the 
truth, presenting only the most sensational parts of fron- 
tier life. But other works have artistic merit, and give a 
true picture of those who settled the West. 

Literature. Most of the early writing about the West 
came from writers who had taken part in its develop- 
ment. Mark Twain's Roughing /t became a frontier clas- 
sic. Bret Harte’s short stories and Joaquin Miller's poems 
found admirers in Europe as well as the United States. 
Owen Wister's novel about the West, The Virginian, 
stimulated much interest in the subject. Andy Adams, a 
cowboy, gave a truer picture of range life in The Log of 
a Cowboy. One of Emerson Hough's many novels, 7he 
Covered Wagon, became a popular motion picture. 
Hamlin Garland, with A Son of the Middle Border, and 
O. E. Rolvaag, with Giants in the Earth, immortalized the 
sod-house frontier. Zane Grey wrote over 50 colorful 
Western novels. Later books include Walter Van Tilburg 
Clark's The Oxbow Incident, Conrad Richter's The Sea of 
Grass, and A.B. Guthrie's The Big Sky. 

Music of the West, like literature, has been mainly 
popular, rather than serious. Famous songs include “The 
Chisholm Trail,” “The Lone Prairie,” and “Streets of Lare- 
do.” Many of these ballads grew out of English or Span- 
ish folk songs that the cowboys sang to quiet the cattle, 
or to help fill the long, lonely, empty hours. 

Serious music with Western themes includes Giaco- 
mo Puccini's opera The Girl of the Golden West, Aaron 
Copland's ballets Billy the Kid and Rodeo, Ferde Grofé’s 
Grand Canyon Suite, and Hershey Kay's ballet Western 
Symphony. One of the most popular of all American mu- 
sical plays, Oklahoma!, by Richard Rodgers and Oscar 
Hammerstein II, tells how the cowboys clashed with the 
“hoe hands,” or farmers. 

Art. the color of the western landscape and the vigor 
of running horses, stampeding cattle, and rugged men 
have appealed to many artists. Frederic Remington, 
probably the most famous, painted and drew over 2,700 
pictures of the West. Remington learned life on the fron- 
tier at first hand and preserved it in realistic paintings, 
sketches, and statues. Others who have painted the 
West include Charles Marion Russell and N. C. Wyeth. 
Many artists, including Thomas Hart Benton and Geor- 
gia OKeeffe, have used western backgrounds. Will 
James, Tom Lea, Ross Santee, and others have illustrated 
their own books on the West. 

Entertainment. Motion pictures and television have 
made western frontier life familiar to people every- 
where. With cowboys and soldiers fighting outlaws and 


Indians, the ‘Western’ offers endless opportunities for 
battles and thrilling chases through mountains and des- 
erts. The Squaw Man of 1914, one of the first full-length 
films made in Hollywood, began a trend that continues 
today. William S. Hart, a typical two-gun cowboy, be- 
came a national hero. Other motion-picture cowboy 
idols have included Buck Jones, Tom Mix, Roy Rogers, 
John Wayne, and William Boyd, who made the first 
“Hopalong Cassidy’ film in 1934. Many “Westerns” pro- 
vide poor entertainment, but some have been fine mo- 
tion pictures. Among these, such films as Stagecoach 
and High Noonachieved a high level. On the stage, Will 
Rogers gained fame as “the cowboy philosopher.” Radio 
and television present hundreds of Western dramas 
every year. Rodeos, especially in the Western States, 
feature daring cowboys who ride bucking broncos and 
wild cattle. Thousands of people spend vacations on 
dude ranches, dressing like cowboys in settings that try 
to recapture a bygone era. Odie B. Faulk 


Related articles in World Book See the articles on the vari- 
ous Western States, such as Montana. See also: 


Famous westerners 

Bass, Sam Earp, Wyatt Love, Nat 
Bean, Judge Roy Fargo, William G. Masterson, Bat 
Billy the Kid Garrett, Pat Oakley, Annie 
Buffalo Bill Hickok, Wild Bill Starr, Belle 
Calamity Jane James, Jesse 

Other related articles 
Boom town L'Amour, Louis Turner, Frederick 
Circuit rider Pioneer life in i 
Comstock Lode America Vigilante 
Cowboy Pony express Wells, Fargo & 
Ghost town Ranching Company 
Guthrie, A. B., Jr. Rodeo Westward move- 
Homestead Act Texas Rangers ment in 
Indian wars America 


Outline 


I. Building the frontier 

A. The search for gold and silver 

B. East meets West 

C. The cattle boom 

D. Homesteading on the Great Plains 
Il. Life on the frontier 


A. The people E. Religion 
B. Food F. Frontier towns 
C. Clothing G. Life in the country 


D. Amusements 
Hl. Transportation and communication 


A. Transportation B. Communication 
IV. Law and order 
A. Crime C. Indian fighting 


B. Law enforcement 

V. An American tradition 
A. Literature 
B. Music 


C. Art 
D. Entertainment 


Questions 


Why was there so much crime on the western frontier? How did 
settlers enforce the law? 

Why were traveling preachers called circuit riders? 

What ended the period of the open range? 

How did the first transcontinental railroad system affect the de- 
velopment of the western frontier? 

Why was the western farmer's land often called “the sod-house 
frontier’? 

What caused flour to become worth $100 a sack? 

Why did some people import camels? 

Why did some western towns grow up in groups? 

Why was the pony express discontinued? 





Additional resources 


Levelt 
Duncan, Dayton. People of the West Little, Brown, 1996. The 
West An Illustrated History for Children. 1996. 
Freedman, Russell. Children of the Wild West Clarion, 1983. 
Morley, Jacqueline. How Would You Survive in the American 
West? Watts, 1996. 


Level il 
Flanagan, Mike. The Old West Day by Day. Facts on File, 1995. 
_ Ward, Geoffrey C. The West. Little, Brown, 1996. 
| Western Frontier Library. Univ. of Okla. Pr., 1953-. Multivolume 
work. Titles include Arctic Schoolteacher, by A.M. Maden- 
wald (1992) and My Life on the Plains, by G. A. Custer (1976). 
Western Hemisphere. See Hemisphere. 
Western Reserve was a strip of land bordering Lake 
Erie in what is today Ohio. The strip extended westward 
about 120 miles (193 kilometers) from the northwestern 
| border of Pennsylvania and covered 3,667,000 acres 
| (1,483,982 hectares). It was part of a larger piece of land 
granted to the colony of Connecticut by King Charles II 
of England in 1662. This area stretched westward from 
_ the Atlantic Ocean to the Pacific Ocean. In 1786, Con- 
necticut gave the new United States government all of 
this land except the Western Reserve. 
In 1795, the Connecticut Land Company bought most 
of the Western Reserve for $1,200,000. In 1800, Con- 
necticut and the U.S. government agreed to attach the 





on part of the Western Reserve. William E. Foley 

See also Cleveland. 

| Western Sahara, formerly Spanish Sahara, is an area 
_ located on the northwest coast of Africa. It lies between 
Morocco, Algeria, Mauritania, and the Atlantic Ocean 
(see Africa [political map|). The area belonged to Spain 

_ in the early 1500's and again from 1860 to 1976. Today, 


| Morocco claims it. But some people who live in West- 





ern Sahara oppose the claim. 

About 256,000 people live in the area. Most are Arabs 
or Berbers. The majority are nomads who move about 
constantly, seeking water and grass for their herds of 
camels, goats, and sheep. Some people fish for a living 

» along the coast of the Atlantic Ocean. 

Western Sahara covers about 102,700 square miles 
(266,000 square kilometers). Most of it is barren, rocky 
desert that gets little rainfall. Vegetation is scanty except 
for patches of coarse grass and low bushes near the 
coast. But the land yields large quantities of valuable 
chemicals called phosphates, which are used as fertiliz- 
ers and in the manufacture of detergents. 


Spain claimed the area in 1509. Morocco ruled it from 


1524 until Spain regained control in 1860. Spain made 
the area one of its provinces—called the Province of 
Spanish Sahara—in 1958. 

In 1976, Spain ceded Spanish Sahara to Morocco and 
Mauritania. The area came to be called Western Sahara. 
Morocco claimed the northern part, and Mauritania 
claimed the southern part. Algeria and an organization 
of people of Western Sahara called the Polisario Front 


opposed these claims and demanded independence for 


the area. The Polisario Front formed a government-in- 
exile for a nation in Western Sahara that it called the Sa- 
harawi Arab Democratic Republic (SADR). 

Fighting broke out between Polisario Front troops 


and troops from Morocco and Mauritania. In 1979, Mau- 


ritania gave up its claim to Western Sahara and with- 


land to the Ohio territory. The city of Cleveland was built 
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drew from the fighting. Morocco then claimed the part 
of Western Sahara that Mauritania had claimed. Fighting 
continued between the Polisario Front and Morocco. A 
United Nations-supervised cease-fire between Polisario 
Front forces and Moroccan forces was declared in late 
1991. The cease-fire plan also called for a referendum 
(direct vote) to determine whether Western Sahara 
would become independent or part of Morocco. How- 
ever, disagreements between Morocco and the Polis- 
ario Front over voter eligibility have repeatedly delayed 
the referendum. Kenneth J. Perkins 

See also Organization of African Unity. 

Western Samoa. See Samoa. 

Western Union was the main provider of long- 
distance communications service in the United States 
during the second half of the 1800's. The company 
played a major role in communications well into the 
second half of the 1900’. 

The company began in 1851 as the New York and 
Mississippi Valley Printing Telegraph Company. It soon 
gained control of major western telegraph routes 
through special agreements with railroad companies. In 
1856, the company’s name became Western Union Tele- 
graph Company. In 1861, Western Union completed the 
first coast-to-coast telegraph line. By 1866, it had gained 
control of its major competitors and moved its head- 
quarters from Rochester, New York, to New York City. 

During the 1870's, Western Union made a number of 
important technological changes. The company intro- 
duced systems that could send more than one message 
at a time over one wire. These included the quadruplex 
system, which American inventor Thomas A. Edison de- 
veloped to handle four messages at the same time. Edi- 
son and others also improved the company’s stock tick- 
er service, a telegraphic service that increased the 
speed of transmission of financial information from the 
New York Stock Exchange. 

Western Union entered the telephone business in 
1878. The company used telephone transmitters created 
by Edison and receivers developed by Elisha Gray, an- 
other American inventor. In 1879, however, Western 
Union sold its telephone business to the Bell Telephone 
Company. By the late 1890's, Western Union still con- 
trolled most of the telegraph industry, but long-distance 
telephone communication threatened to eliminate much 
of the telegraph business. 

Western Union continued to play an important role in 
communications in the 1900's. In the 1940's, the compa- 
ny started to send messages via microwave radio beams 
relayed by a network of transmitting towers. In 1958, the 
company introduced Telex to the United States. This 
telegraphic system uses machines that resemble type- 
writers to send and receive messages. In the 1970's, the 
company began using satellites to send messages. 

During the 1980's, Western Union gave up most of its 
communication business. In 1990, the company formed 
a subsidiary called Western Union Financial Services. In 
1991, Western Union changed its name to New Valley 
Corporation, but it went bankrupt in 1993. However, 
Western Union Financial Services continued, and in 
1995, it became a subsidiary of First Data Corporation. 
Today, it offers financial services, such as money trans- 
fers; and priority message services. 

See also Telegraph; Telephone (The Bell System). 


Paul B. Israel] 
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Western Wall is a Jewish holy place located in 
Jerusalem. It is also called the Wailing Wall During Ro- 
man times, it formed the western wall of the enclosure 
surrounding the courtyard of the Jews’ holy Temple. The 
wall is about 160 feet (49 meters) long and about 40 feet 
(12 meters) high. Archaeologists have discovered that 19 
rows of stones extend about 20 feet (6 meters) under- 
ground. 

Beginning in the 700’s, the Arabs who then ruled 
Jerusalem permitted Jews to assemble at the wall on the 
evenings before their Sabbath and before their feast 
days. In services at the wall, the Jews recalled their tradi- 
tions and sufferings. 

Jews continued to worship at the Western Wall after 
the British won control of Jerusalem during World War | 
(1914-1918). In 1948, Jordan captured the section of 
Jerusalem where the wall stood and prohibited Jews 
from the new state of Israel from using it. But the Jews 
regained access to the wall when Israel captured the 
Jordanian section of Jerusalem in the Arab-Israeli war of 
June 1967. Since then, it has become a place of pilgrim- 
age and prayer, and a symbol of Jewish unity and sur- 
vival. Lawrence H. Schiffman 

See also Jerusalem (Holy places; map; picture). 
Westerns are works of literature and motion pictures 
that deal with the American West. These works typically 
explore the geography and history of the West and the 
lives of its inhabitants, especially pioneers, cowboys, 
and Indians. 

Since the early 1800's, the West has exerted a power- 
ful attraction on the imagination of Americaiis as well as 
people throughout the world. They have been fascinat- 
ed by the vast open spaces, the rugged mountain 
ranges, and the long and powerful rivers of the West. 

The stories written about the West often depict 
strong men—commonly frontiersmen and cowboys—as 
they challenge the wild land and violent weather. Many 
stories portray conflicts between pioneers moving West 
and the Indians settled in the region. For many people, 
the term Western suggests the novels of such authors as 
Zane Grey (Riders of the Purple Sage, 1912), A. B. 
Guthrie, Jr. (The Big Sky, 1947), Louis LAmour (Hondo, 
1953), and Larry McMurtry (Lonesome Dove, 1985). 

Motion pictures have played an important role in es- 
tablishing another common Western plot formula—the 





conflict between outlaws and the defenders of law and 
order. The first important motion picture, 7he Great 
Train Robbery (1903), was a Western. From the 1920's 
through the 1940's, hundreds of popular Western mov- 
ies starred cowboy heroes, such as Gene Autry, Tom 
Mix, and Roy Rogers. More serious treatment of West- 
ern themes appeared in such movies as High Noon 
(1952) and Shane (1953). Director John Ford celebrated 
the grandeur of the Western landscape in Stagecoach 
(1939) and other films. Such stars as Gary Cooper and 
John Wayne defined the courageous hero of the West. 

In the late 1900's, some films portrayed the West in 
less heroic terms, as in Clint Eastwood's Unforgiven 
(1992). The film Dances with Wolves (1990) brought new 
dignity to the treatment of the Indians in the history of 
the West. Arthur R. Huseboe 

There is a separate biography in World Book for each 
person discussed in this article. See also Harte, Bret; 
Stegner, Wallace. 

Westinghouse, George (1846-1914), was an Ameri- 
can inventor and manufacturer. He produced air brakes 
for railroad cars. His major inventions include a pipeline 
system that safely conducted natural gas into homes, 
and a type of gas meter. Westinghouse also introduced 
the use of alternating current for the transmission of 
electric power. 

Westinghouse was born in Central Bridge, New York. 
As a boy, he worked in his father’s machine shop. At 15 
he invented a rotary engine. Westinghouse served in the 
Union Army and Navy during the American Civil War 
(1861-1865). 

By 1866, Westinghouse had already perfected two in- 
ventions, a device for replacing derailed railroad cars 
and a railroad frog, which made it possible for a train to 
pass from one track to another. His perfection of an air 
brake in the late 1860's led to the formation of his first 
company, the Westinghouse Air Brake Company, in 
1869. Westinghouse patented hundreds of inventions 
and organized over 50 companies. He was president of 
30 corporations, including the Westinghouse Electric 
Company. John H. White, Jr. 

See also Brake. 

Westminster Abbey is a great national church that 
stands near the Houses of Parliament in London. This 
world-famous church is one of the most beautiful in 


United Artists from Movie Still Archives 


A Western motion picture 
typically takes place during 
the late 1800's in the western 
United States. Most Westerns 
emphasize outdoor action. 
Many portray conflicts be- 
tween cowboys and Native 
Americans. This scene ap- 
pears in the classic Western 
Stagecoach (1939). Its director, 
John Ford, and star, John 
Wayne, were two of the great 
figures in the history of West- 
ern movies. 









| 
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’ England. Westminster Abbey's official name is the Colle- 
_giate Church of Saint Peter. Its name of Abbey comes 
from the fact that it once served as the church of an an- 
cient monastery. 

Westminster Abbey marked the scene of many great 
events in English history. All the English rulers from the 
time of William the Conqueror, except Edward V and 
Edward VI!!, were crowned there. In the chapel of Ed- 
ward the Confessor stands the old Coronation Chair that 
dates from 1300. See Coronation. 

Burial in Westminster Abbey is one of the greatest 
honors England can give. Many kings and queens are 
buried in the chapel of Henry VII. Political leaders and 


_ other important people of England are buried in other 
_ parts of the Abbey. The bodies of many of England's 


greatest poets lie in the Poets Corner. 
Westminster Abbey became the seat of a bishop in 


1539. This act made the Abbey a cathedra!. However, 
_ only this one bishop has ever served there. A dean has 


headed the Abbey from the time of Queen Elizabeth | to 








the present day. 

Edward the Confessor built a church on the site of the 
Abbey between about 1042 and 1065. But the main part 
of the Abbey was begun in 1245 by Henry !II. He made 
the Abbey one of the best examples of French Gothic ar- 
chitecture in England (see Gothic art). In the 1500's, 


_ Henry VII added the chapel that bears his name. The 


west towers were completed in 1740. 
The floor plan of Westminster Abbey is in the shape 


_ ofa Latin cross. The church is 513 feet (156 meters) long. 
_ The ¢ransepts (crossarms) extend 203 feet (62 meters). 

_ The nave (main hall) is 38 feet (12 meters) wide and 102 
feet (31 meters) high. The twin towers on the west are 
225 feet (69 meters) high. The square central tower 
barely rises above the roof. 


al 
in 
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Westminster Abbey in London is a national church of Britain. 
It was built in the French Gothic style of the 1200s. 


Cloisters surrounding the Abbey date from the 1200's 
and 1300's. The chapter house was built in the 1200's. 
West of the main cloisters is the famous Jerusalem 
Chamber, which dates from the 1300's. Air raids in 
World War Il damaged parts of the Abbey. A program 
designed to completely restore Westminster Abbey and 
maintain it began in 1953. J. William Rudd 
Westminster School is one of the oldest public 
schools of England. Elizabeth | founded it about 1560 as 
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part of Westminster Abbey. It is also called Saint Peter's 
College. 

Westmoreland, William Childs (1914- ), an 
American general, commanded United States forces in 
the Vietnam War from 1964 to 1968. He relied on ground 
operations that stressed the number of enemy dead 
over territory gained, a policy that became known as 
“search and destroy.’ In 1967, Westmoreland made sev- 
eral optimistic reports on United States progress in the 
war. But in early 1968, enemy attacks on the major cities 
of South Vietnam raised doubts about the war's out- 
come. Later that year, Westmoreland returned to the 
United States to serve as Army chief of staff. He retired 
in 1972. 

In 1982, a CBS-TV documentary, “The Uncounted 
Enemy: A Vietnam Deception,” charged that Westmore- 
land underestimated enemy strength in 1967 and 1968 to 
make it appear that U.S. forces were winning the war. 
Westmoreland sued CBS, claiming that its charges 
about the underestimated troop figures were false and 
had damaged his reputation. During the trial, some for- 
mer high-ranking military officials supported the CBS 
charges. Soon afterward, Westmoreland and CBS offi- 
cials reached an agreement to drop the suit. They issued 
statements pledging mutual respect for each other, but 
CBS also stood by its broadcast. 

Westmoreland was born in Spartanburg County, S.C. 
He graduated from the United States Military Academy 
in 1936. During World War II (1939-1945), Westmoreland 
commanded artillery forces in North Africa, Sicily, and 
northern Europe. He led a paratroop regiment and be- 
came a brigadier general during the Korean War (1950- 
1953). He became a lieutenant general in 1963. 

Allan R. Millett 
Weston, Edward (1850-1936), an inventor and manu- 
facturer, was noted for pioneering in the development 
of instruments used to measure voltage and current. 
Weston’s instruments contributed to the development 
of the first electric light and power systems. He founded 
the Weston Electric Instrument Company in 1888. 

Born near Wolverhampton, England, Weston moved 
to the United States in 1870. He entered the electroplat- 
ing business, and developed an electroplating genera- 
tor, an arc-lighting system, and an incandescent lighting 
system. W. Bernard Carlson 
Weston, Edward (1886-1958), was an American pho- 
tographer. He produced dramatic pictures of people, 
landscapes, and such simple objects as sea shells, sea- 
weed, and rocks. Many of Weston’s photographs em- 
phasize the forms and textures of objects and scenes 
from nature. 

Weston was born in Highland Park, Ill. Early in his ca- 
reer, he won many awards for his photographs in the 
hazy, out-of-focus style that had become popular in the 
late 1800's. In the 1920's, however, Weston adopted the 
technique of straight photography, a style featuring fo- 
cused, detailed photographs that portray subjects sim- 
ply and directly. In 1932, he helped form a group of pro- 
gressive photographers who promoted straight 
photography. 

In 1937, Weston became the first photographer to win 
a Guggenheim Fellowship. The award is a grant given to 
scholars, scientists, and artists to advance their work. 

Charles Hagen 
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Oil painting on wood panel (1821) by Thomas Birch; Wadsworth Atheneum, Hartford, Connecticut. Bequest of Mrs. Clara Hinton Gould 


Covered wagons carried thousands of pioneers westward across the United States. The sturdy 
Conestoga wagon, shown here, was first built by German immigrants in the early 1700's. 


Westward movement 
in America 


Westward movement in America carried settlers 
across America, from the Atlantic Ocean to the Pacific 
Ocean. The westward movement began in the early 
1600's with European settlements along the Atlantic 


Coast of North America. It continued until the late 1800's. 


By that time, the western frontiers of the United States 
had been conquered. 

An abundance of land and other natural resources 
lured America’s pioneers westward. Fur traders, cattle 
ranchers, farmers, and miners led the push to the west. 
Merchants and other business people followed. These 
hard-working men and women faced great dangers, en- 
dured severe hardships, and suffered loneliness and 
boredom in the hope of making a better life for them- 
selves and their children. Some of them looked to the 
west for wealth or adventure. Others sought to improve 
their social position or increase their political power. 

The pioneers struggled westward across hills, moun- 
tains, and prairies on foot and on horseback. Some float- 
ed through the Erie Canal on barges or traveled down 
rivers on flatboats and steamboats. Others crossed the 
rugged wilderness in covered wagons. For many pio- 


Jerome O. Steffen, the contributor of this article, is Professor 
of History at the University of Oklahoma. 


neers, the Cumberland Gap, the Oregon Trail, and other 
roads west became paths to opportunity. 

The American frontier shifted westward in stages. The 
first American frontier ran along the Atlantic Coast. Set- 
tlers began to cross the Appalachian Mountains after 
territory west of the mountains came under British con- 
trol in 1763. During the early 1800's, the next push west- 
ward took settlers into the Great Lakes region, the Mis- 
sissippi River Valley, and the plains along the Gulf of 
Mexico. By the mid-1840's, adventurous pioneers had 
reached what are now California and Oregon in the Far 
West. The last frontier was the Great Plains between the 
Missouri River and the Rocky Mountains. The settlement 
of that region began in the 1860's. 

In 1890, the U.S. Census Bureau reported that no fron- 
tiers remained in the United States. The pioneers had 
conquered the West. 

For descriptions of the life of the people during this 
period, see Colonial life in America; Pioneer life in 
America; and Western frontier life in America. 


The first frontiers 


The earliest settlements. Colonists from England, 
the Netherlands, and other European countries began to 
settle along the Atlantic Coast of North America in the 
early 1600's. Jamestown, the first permanent English set- 
tlement in North America, was founded in Virginia in 
1607. Other early settlements included St Marys City 
(now St. Mary’s City) in Maryland; Plymouth and Boston 
in what is now Massachusetts; and New Amsterdam, 
which was the beginning of New York City. 





The promise of owning land attracted many Europe- 
ans to the American Colonies. Some settlers were of- 
fered free land to develop. Others came as indentured 
servants. An indentured servant received free passage 
to America and food, housing, and clothing. In return, 
the servant agreed to work without wages for a speci- 
fied period of time, usually four years. At the end of that 
period, indentured servants received their freedom. Be- 
ginning in 1619, black Africans also were brought to the 
colonies as indentured servants. Gradually, their periods 
of service were extended, and they began to be treated 
as slaves with no chance of freedom. 

Some settlers came to America in search of religious 
freedom. Puritans, Quakers, and members of other 
groups sought to establish communities in which they 
could live according to their religious beliefs. Probably 
the best-known Puritans were the Pilgrims, who 
founded Plymouth Colony. 

From the earliest settlements in Virginia and Mary- 
land, colonists soon advanced inland along the valleys 
of the James, York, Rappahannock, and Potomac rivers. 
To the north, rich farmland drew settlers into the Con- 
necticut, Merrimack, and Hudson river valleys. By the 
late 1600's, settlers had pushed as far west as the eastern 
edge of the Piedmont, the hilly uplands at the base of 
the Appalachian Mountains. 

The Old West. Pioneers next moved into a region 
often called the Old West. It consisted of the Piedmont, 
the valleys of the Appalachians, and the back country of 
New England. In the Old West, fur traders offered Indi- 
ans weapons and tools in exchange for deer hides, bea- 
ver pelts, and other skins and furs. Cattle owners in the 
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By 1790, the East Coast had been largely settled, and Americans 
had pushed beyond the Appalachians. Two new frontiers— the 
Northwest Territory and the Old Southwest—had opened. 
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Important dates in the westward movement 


1775 Daniel Boone opened the Wilderness Road, which aided 

the settlement of Kentucky. 

The Ordinance of 1785 provided an orderly system for 

surveying and selling government lands. 

The Northwest Ordinance provided government for the 

Northwest Territory. 

Victory over the Indians and a treaty with Britain brought 

peace to the Northwest Territory. 

The Pinckney Treaty with Spain opened the Mississippi 

River to American traders. 

The Louisiana Purchase opened a vast area beyond the 

Mississippi River to American settlers. 

1804-1806 Lewis and Clark explored the northern part of the 
Louisiana Territory. 

1825 The Erie Canal opened, providing improved transporta- 
tion westward. 

1845 The United States annexed Texas. 

1846 Britain gave the United States the southern part of the Or- 
egon region. 

1846-1848 War with Mexico resulted in the acquisition of Cali- 

fornia and the Southwest. 

The discovery of gold in California inspired the gold rush. 

The Homestead Act promised free land to settlers in the 

West. 

The nation’s first transcontinental rail system was com- 

pleted. 

Settlement of the main areas of the Western United States 

brought an end to the frontier. 


1785 
1787 
1794 
1795 


1803 


1848 
1862 


1869 


1890 


Southern Colonies found ample grazing lands in the 
Piedmont for their expanding herds, and cowboys led 
roundups and cattle drives. Farmers followed the fur 
traders and cattle ranchers into the Old West, settling in 
the Shenandoah Valley in Virginia and in the fertile hills 
and valleys of North and South Carolina. 

Many kinds of people came to the Old West. Some 
owned small farms in the coastal lowlands but sought 
better land to the west. Others were the landless 
younger sons and daughters of established families in 
the East. These colonists were joined by new arrivals 
from Europe. For example, many German and Scotch- 
Irish immigrants fled hard times and religious persecu- 
tion in Europe and settled in Pennsylvania during the 
early 1700s. 

Settlers from different lands brought their own cus- 
toms and way of life to the frontier. In the process, they 
helped create American culture. For example, Scandina- 
vian settlers brought the log cabin to America. Other 
settlers copied the log cabin throughout the Old West. 
German gunsmiths in Pennsylvania adapted a European 
rifle to pioneer needs. The result—the Kentucky 
rifle— proved essential on the frontier for shooting game 
and for defense against wild animals. 

Regional conflict. As each frontier became settled, 
tensions developed between western settlers and colo- 
nial governments in the east. The westerners resented 
paying taxes to distant governments that provided them 
with few benefits. The easterners viewed the west as a 
backwoods inhabited by people incapable of governing 
themselves. At times, disputes between the two groups 
turned violent. In 1764, Pennsylvania frontiersmen 
known as ‘the Paxton Boys” marched on Philadelphia, 
the colony’s capital. But Pennsylvania statesman Benja- 
min Franklin persuaded them to turn back. In the Caroli- 
nas, a group of westerners known as the “Regulators” 
assembled to protest high taxes, insufficient representa- 
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tion in colonial government, and other injustices. A bat- 
tle was narrowly avoided at the Saluda River in South 
Carolina in 1769. The Regulators fought and lost the Bat- 
tle of Alamance in North Carolina in 1771. 

The French and Indian War (1754-1763). The next 
frontier lay beyond the Appalachian Mountains. Both 
France and Britain claimed the territory between the Al- 
legheny Mountains—a part of the Appalachians— 
and the Mississippi River. Their rivalry led to the French 
and Indian War between the French and the British, 
along with their Indian allies. The British defeated the 
French and gained nearly all of France's territory in 
North America. 

The Proclamation of 1763. A vast territory west of 
the Appalachians lay open for settlement after the 
French and Indian War. However, Indians were pre- 
pared to defend their hunting grounds on that land. The 
British hoped to prevent costly Indian wars by keeping 
white settlers east of the Appalachians. For that reason, 
Britain issued the Proclamation of 1763. The proclama- 
tion drew a line through the mountains and forbade 
white settlements west of the line. It also ordered set- 
tlers already there to move back east and required trad- 
ers in the region to have licenses. Investors in land, 
farmers, and traders—all eager to take advantage of the 
new territory—resented the restrictions. 

Crossing the Appalachians. The Proclamation of 
1763 halted westward expansion for only a short time. 
Investors and colonists clamored for more land as the 
population in the East increased and the amount of 
available farmland decreased. Treaties negotiated with 
the Indians in 1768 shifted the proclamation line west- 
ward and opened the way for the settlement of what are 
now West Virginia and southwestern Pennsylvania. Pio- 
neers settled at Fort Pitt (now Pittsburgh) and in river val- 
leys nearby. 

Some pioneers marched farther west into what are 
now eastern Kentucky and Tennessee. Daniel Boone 
was one of the most famous of those adventuresome pi- 
oneers. In 1775, he led a group of woodsmen from Ten- 
nessee through the Cumberland Gap into Kentucky. The 
trail they carved out became known as the Wilderness 
Road (see Wilderness Road). In Kentucky, Boone 
founded a settlement called Boonesborough. Other pio- 
neers, such as James Robertson and John Sevier, estab- 
lished frontier communities along the Holston, Wa- 
tauga, and Clinch rivers in eastern Tennessee. By the 
time the Revolutionary War began in April 1775, this 
frontier region swarmed with land speculators and the 
settlers they had attracted. 

The Revolutionary War (1775-1783). During the 
Revolutionary War, the British encouraged Indians to at- 
tack American settlements along the western frontier. 
Many western settlers fled back east. In 1778 and 1779, 
Virginia sent troops under Lieutenant Colonel George 
Rogers Clark to strike at the British. Clark captured sev- 
eral settlements under British control in what are now II- 
linois and Indiana. As a result of Clark‘s victories, the 
United States claimed the area between the Ohio River 
and the Great Lakes. 

Atter the United States won its independence from 
Britain in 1783, it acquired British lands extending west 
to the Mississippi; north to Canada; and south to Flor- 
ida, which was then a Spanish territory. Seitied areas 


west of the Appalachians soon became part of the 
United States. Kentucky joined the Union in 1792, and 
Tennessee followed in 1796. 


Reaching the Mississippi River 


After the Revolutionary War ended in 1783, the west- 
ward movement carried settlers onto two new frontiers. 
They were the Old Northwest and the Old Southwest. 
The Old Northwest extended from the Ohio River north 
to the Great Lakes and from Pennsylvania west to the 
Mississippi River. The Old Southwest at first consisted 
of Kentucky and Tennessee. It gradually expanded south 
to the Gulf of Mexico. 

The Ordinance of 1785. Congress, eager for revenue 
from the sale of land in the Old Northwest, adopted the 
Ordinance of 1785. That law required the government to 
survey the Old Northwest before selling the land to the 
public. The territory was divided into townships of 6 
miles (9.7 kilometers) square. These townships were fur- 
ther divided into 36 sections, each 1 mile (1.6 kilometers) 
square, an area that equals 640 acres (259 hectares). The 
640-acre units were then auctioned off to the public for 
a price of at least $1 an acre. 

Few farmers could afford to buy as much as 640 acres. 
Land speculators, such as the Ohio Company and the 
Scioto Company, grabbed up most of the land. These 
companies then divided the land into smaller sections 
and sold them at a profit. 


Townships and sections 
The Ordinance of 1785 provided a framework for orderly settle- 
ment of the Northwest Territory. Its system of townships and 


sections prevented boundary disputes, and was used in survey- 
ing all the territories later acquired by the United States. 
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Each section is 1 
mile (1.6 kilome- 
ters) square. 


A township is 6 
miles (9.7 kilome- 
ters) square and is 
divided into 36 


sections. @ 
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The Northwest Ordinance of 1787 established a 
government for the Old Northwest, which then became 
known as the Northwest Territory. The ordinance also 
| provided for the eventual division of the region into 
} three to five states. Congress appointed the first officials 

of the territory—a governor, a secretary, and three 
judges. When the territory reached a population of 
| 5,000 adult males, it could elect an assembly and send a 
/nonvoting delegate to Congress. When any division of 
| the territory reached a population of 60,000, it could 
_ apply for statehood. 
__ The ordinances of 1785 and 1787 paved the way for 
| full-scale migration to the west. The laws also estab- 
lished guidelines for the administration of all U.S. terri- 
) tories. Treaties with Britain and Spain further encour- 
| aged westward migration. Under the terms of the Jay 
; Treaty, signed with Britain in 1794, the British agreed to 
| abandon the military posts they still occupied in the 
| Northwest Territory. In 1795, the United States signed 
» the Pinckney Treaty with Spain, which then controlled 
' Florida and the mouth of the Mississippi River. The 
treaty settled a dispute over the northern border of Flor- 
_ ida, and it opened the Mississippi River to American 
: traders. 
_ Indian conflicts. America’s rapid westward expan- 
_ sion led to warfare between white settlers and Indians. 
_ During the early 1790s, British traders in the Northwest 
_ Territory encouraged Indians to attack frontier settle- 
_ ments. The Indians in the Northwest twice fought off 
| U.S. Army expeditions. But they were defeated by Major 
_ General Anthony Wayne at the Battle of Fallen Timbers 
| near what is now Toledo, Ohio, in 1794. In the Treaty of 

Greenville, signed in 1795, the Indians gave up their 
' Claim to the southern two-thirds of what is now Ohio 


and the southeastern part of what is now Indiana. Pio- 
| 


| 








| Indians signed the Treaty of Greenville in 1795, opening up parts of Ohio and Indiana to pio- 
neer settlement. The Indians were forced to sign many treaties, each time giving up more land. 





neers rushed into the area. By 1800, the Ohio region had 
45,000 settlers. In 1803, Ohio became the first section of 
the Northwest Territory to achieve statehood. 

White settlers soon disregarded the line drawn by the 
Treaty of Greenville to separate their land from Indian 
land. As land-hungry pioneers advanced westward, the 
Indians were forced to sign many additional treaties, 
each time giving up more land. In the early 1800s, the 
Shawnee chief Tecumseh—aided by his brother, known 
as the Shawnee Prophet-—tried to halt the invasion of 
white settlers. They worked to organize an alliance of In- 
dian tribes from the Great Lakes to the Gulf of Mexico. 
But Tecumseh’s plans for an alliance were largely de- 
stroyed when his forces were defeated at the Battle of 
Tippecanoe in the Indiana Territory in 1811. 

The War of 1812 briefly interrupted America’s west- 
ward expansion. During the war, many tribes in Tecum- 
seh's alliance sided with the British against the United 
States. The Indians hoped that a U.S. defeat would allow 
them to keep their lands. However, two American victo- 
ries hastened the downfall of Indian civilization east of 
the Mississippi River. In 1813, a combined British and In- 
dian force suffered defeat at the Battle of the Thames in 
southern Canada. In 1814, Major General Andrew Jack- 
son led soldiers to victory over the Creek Indians in the 
Battle of Horseshoe Bend in what is now Alabama. 

By the mid-1800s, the U.S. government had moved al- 
most all of the eastern Indians to the Indian Territory, an 
area set aside for the Indians west of the Mississippi 
River. That territory later became almost identical in area 
with present-day Oklahoma. Thousands of Indians died 
of starvation and disease on the march to the Indian Ter- 
ritory. 

The Old Northwest. After the War of 1812, west- 
ward migration resumed at a brisk pace. By 1820, about 
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By 1840, pioneers had settled most of the land east of the Mis- 
sissippi. Westward expansion had already carried many settlers 
across the river into Missouri, Arkansas, and Louisiana. 


792,000 settlers had made their homes in the Old North- 
west. 

Pioneers headed to the Old Northwest over rough 
wagon roads and down the Ohio River. The Erie Canal, 
completed in 1825, provided another route westward, 
from the Hudson River to the Great Lakes. It also 
spurred the economic development of the Old North- 
west. The canal allowed westerners to ship farm prod- 
ucts efficiently and cheaply to the cities in the East. At 
the same time, Eastern cities could ship manufactured 
goods to the rapidly growing farm communities of the 
Northwest. 

Steamboats and railroads encouraged further devel- 
opment of the Old Northwest during the next few dec- 
ades. Pittsburgh, Louisville, Cincinnati, and other cities 
along the Ohio River became bustling centers of trade. 
Chicago and Detroit prospered along the Great Lakes. 

The Old Southwest. The Adams-Onis Treaty, signed 
with Spain in 1819, gave the United States Florida and 
the southern strip of Alabama and Mississippi. Thou- 
sands of settlers poured into Florida. Pioneers also 
streamed onto the plains bordering the Gulf of Mexico 
that formed part of the Old Southwest. 

Most of the settlers of the Old Southwest were cotton 
farmers. Farmers rushed first into western Georgia and 
then into Alabama and Mississippi after the federal gov- 
ernment took over Indian lands in those states. Steam- 
boats and an expanding network of roads sped the jour- 
ney westward. Such cities as Natchez, Miss., New 
Orleans, and St. Louis prospered along the Mississippi 
River. 

The best lands in the Old Southwest were held 
largely by plantation owners, unlike in the Old North- 
west where small farms dotted the land. Plantation own- 


ers dominated social and political life in most of the Old 
Southwest. As a result, the region developed an econ-_ 
omy that depended almost entirely on cotton, and it ex- 

perienced little industrial growth. 


Exploring and settling the Far West 


Settlers had begun to cross the Mississippi River by 
the 1820's. Yet American leaders misjudged the speed at 
which the nation was moving west. In 1801, President 
Thomas Jefferson foresaw a far distant time when the 
continent would be settled from coast to coast. How- 
ever, pioneers reached California and other regions of 
the Far West during the 1840s. 

The Louisiana Purchase. American settlement of 
the Far West began after President Thomas Jefferson 
purchased the Louisiana Territory from France in 1803. 
For about $15 million, the United States gained 827,987 
square miles (2,144,476 square kilometers) of land. The 
purchase extended U.S. borders from the Mississippi 
River to the Rocky Mountains. 

Before 1801, Spain had controlled the Louisiana Terri- 
tory. The Spanish posed little threat to U.S. trade and 
westward expansion. But France, a more powerful and 
aggressive country, gained control of the territory in 
1801. Jefferson feared French interference with U.S. 
trade along the Mississippi River and through the port 


of New Orleans. The Louisiana Purchase removed a pos- 


sibly dangerous enemy from the western border of the 
United States. 

Exploration. In 1803, Jefferson chose Meriwether 
Lewis, an Army captain, and William Clark, a former 
Army officer, to lead an expedition to explore the new 
territory. Jefferson wanted Lewis and Clark to trace the 
source of the Missouri River. He hoped that the explor- 
ers would find a water route from the Missouri to the 
Pacific Ocean. Jefferson also wanted the expedition to 
report on the natural resources and to establish friendly 
relations with Indians in the region. 

In 1804, Lewis and Clark moved up the Missouri and 
across the Rockies. They reached the Snake River in the 
Oregon region in 1805 and followed the Columbia River 
to the Pacific. The expedition did not find a practical 
water route to the Pacific. But Lewis and Clark reported 


that the region was rich in furs, attracting fur traders and: 


trappers to the area. 

More government-sponsored expeditions followed 
the Lewis and Clark expedition. In 1806, Zebulon M. 
Pike, an Army officer, set out to explore the southern 
part of the Louisiana Purchase and gather information 
about neighboring Spanish territory. But he was cap- 
tured by Spanish troops near the Rio Grande. After his 
release, Pike supplied the government with valuable in- 


formation that later helped establish trade relations with 
Mexican settlements in the area. In 1820, Major Stephen ~ 


H. Long led a small expedition up the Platte River to the 
Rocky Mountains. His report found the Great Plains unfit ’ 
for settlement because it lacked trees and water. Long 
labeled the region the Great American Desert. 

John C. Frémont, an Army surveyor, explored much of 


the Far West. Beginning in 1842, he led a series of expe- — 


ditions that surveyed the Oregon Trail and mapped 
much of the Great Basin region between the Rockies 
and the Sierra Nevada. Fremont published a report on 
California, which drew many settlers to the region. 
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Fur traders and trappers also contributed greatly to 


_ the exploration of the Far West. Such well-known 


“mountain men’ as Jim Bridger, Kit Carson, Thomas Fitz- 


| patrick, and Jedediah Smith mapped many areas of the 


Rockies as they searched for beaver. Carson and Fitzpat- 


| rick served as guides on Frémont's expeditions. Bridger 
) established a trading post that helped supply travelers 

, along the Oregon Trail in what is now Wyoming. 

, Jedediah Smith traveled more of the Far West than any- 


one of his time. In 1824, he used South Pass to cross the 


, Rockies. It then became the route of many travelers. In 
| 1826, Smith made the first overland trip to California. 


The Santa Fe Trail. During the 1820's, traders also 


| developed a trade network in the Southwest. In 1821, 
_ the trader William Becknell blazed the Santa Fe Trail, 
| which extended from Independence, Mo., to Santa Fe in 
| what is now New Mexico. New Mexico was then a prov- 


ince of Mexico. Another branch of the trail, opened in 


| 1822, cut across the Cimarron Desert. It became the 

_ more popular route. Caravans of covered wagons jour- 
| neyed to Santa Fe loaded with manufactured goods to 

)) exchange for Mexican silver, furs, and mules. The Santa 

| Fe trade boosted Missouri's economy. It also made trad- 
_ ers and explorers aware that Mexico had only a weak 


hold on New Mexico and its other northern provinces. 
Texas. In the early 1820's, the Mexican government 


| gave Stephen F. Austin, a pioneer from Missouri, per- 
| mission to establish a colony in Texas. Texas belonged 
| to Mexico as a result of the Adams-Onis Treaty of 1819, 


which defined the western border of the United States. 
The treaty drew a boundary line that zigzagged north- 
west from the Gulf of Mexico to the Pacific Ocean. 

By 1835, American settlers outnumbered Mexicans in 
Texas, which made it difficult for Mexico to govern the 
territory. That year, the Texans rebelled. Texas gained its 
independence after its army, led by Samuel! Houston, 
defeated the Mexicans at the Battle of San Jacinto in 


_ April 1836. Texas was an independent republic until De- 


cember 1845, when the United States annexed Texas and 


- made it a state. 


The Oregon Trail. As Texans fought for their inde- 
pendence, other Americans looked to the Oregon re- 


_ gion with great anticipation. Fur traders and missionar- 





ies were the first white settlers to reach the Pacific 


_ Northwest. Their glowing reports of fertile valleys at- 
_ tracted thousands of people to the region after 1835. 
_ Settlers followed the Oregon Trail. It began at Inde- 
| pendence, Mo., and wound westward for about 2,000 
_ miles (3,200 kilometers) across the Great Plains and the 
_ Rocky Mountains to the rich valleys of the Oregon re- 


gion. Pioneer farmers, cattle ranchers, and sheep ranch- 
ers journeyed westward along the trail. The first large 


_ group of settlers, about 1,000, made the trip in 1843. 


Travel on the Oregon Trail required strength and en- 
durance. But the trek was not so lonely or dangerous as 
described in Western legend. The trail was crowded 
with wagon trains, army units, missionaries, hunting 
parties, traders, and even sightseeing tours. Some trav- 
elers complained that they sometimes had to stop early 
in the day to find a good campsite ahead of the crowd. 
Others spoke of the need to wear masks for protection 
against the dust kicked up by the heavy traffic. Stories 
about great numbers of pioneers killed by hostile Indi- 
ans were also exaggerated. Of the 10,000 deaths that oc- 
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curred on the trail from 1835 to 1855, only 4 percent re- 
sulted from Indian attacks. Such diseases as cholera and 
smallpox and firearms accidents were the chief causes 
of death on the trail. 

The flood of immigrants to Oregon helped America 
achieve its territorial ambitions. Since the late 1700's, 
Britain and the United States had had overlapping 
claims in the Oregon region. The two countries signed a 
treaty in 1818, agreeing that citizens of both nations 
could occupy the disputed area. By 1846, however, the 
growing number of American settlers in the Oregon re- 
gion caused the British to abandon their hopes of keep- 
ing the area. Thus, in the Oregon Treaty of 1846, Britain 
gave up its claim to all of the Oregon territory south of 
the 49th parallel, except for Vancouver Island. That line 
later became the boundary between the United States 
and Canada. 

The Southwest. In the Southwest, a border dispute 
led to war between the United States and Mexico in 
1846. The Treaty of Guadalupe Hidalgo, signed in 1848, 
ended the Mexican War. The treaty gave the United 
States more than 525,000 square miles (1,360,000 square 
kilometers) of land. That huge territory covered all of 
present-day California, Nevada, and Utah; most of Ari- 
zona; and parts of Colorado, New Mexico, and Wyo- 
ming. In 1853, in the Gadsden Purchase, the United 
States bought from Mexico a strip of land that makes up 
southern Arizona and New Mexico. That purchase was 
made in part to provide a good southern route fora 
transcontinental railroad. 

By the 1840's, many Americans believed that it was the 
destiny of the United States to rule all North America. 
Those Americans felt they had a mission to spread de- 
mocracy to the West. The belief in the nation's inevitable 
expansion became known as the doctrine of manifest 
destiny. \t encouraged America’s bold and confident ex- 
pansion westward. 

Utah. Utah became the home of the Mormons, who 
came there in search of religious freedom. The Mor- 
mons had met hostility from non-Mormons in communi- 
ties from New York to Illinois. In 1846, Brigham Young 
began leading Mormon settlers west from Illinois. In 
1847, a small advance party established a settlement on 
the shores of the Great Salt Lake in Utah. Within 10 
years, about 100 Mormon settlements had been estab- 
lished in what are now California, Idaho, Nevada, Utah, 
and Wyoming. One of the most remarkable chapters in 
the westward movement occurred from 1856 to 1860, 
when about 3,000 Mormons walked across the Great 
Plains to Utah, pushing their few belongings in hand- 
carts. The Mormons survived in the desert because they 
successfully irrigated the parched land. By 1852, they 
had dug about 1,000 miles (1,600 kilometers) of irriga- 
tion ditches. See Mormons (The Mormons in Utah). 

California. Reports of fertile valleys and a mild cli- 
mate attracted a steady stream of pioneers to California 
during the early 1840's. In 1848, gold was discovered 
along the American River at Sutter's Mill, near what is 
now Sacramento. News of the discovery spread rapidly, 
and by 1849, eager gold seekers began pouring into Cal- 
ifornia. The gold rush attracted “Forty-Niners’ from all 
parts of the world. The population of California ex- 
ploded from about 15,000 in early 1848 to more than 
100,000 by the end of 1849. During that time, San Fran- 
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Oil painting on canvas (1B65) by A. D. O. Bowere; National Cowboy Hall of Fame | 


Eager prospectors flocked to California after the discovery of gold in 1848. Many miners re- { 
mained in the Far West, greatly contributing to the permanent settlement of the area. : 


cisco, the gateway to the gold fields, grew tremen- 
dously. It changed from a small town to a bustling city 
almost overnight. 

Most people heading for California followed the Ore- 
gon Trail across the Rockies and then branched off to 
the south along the California Trail. Others chose more 
southerly routes, such as the Santa Fe, Gila River, and 
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By 1890, settlements had spread throughout the Great Plains 
and Far West, though large areas were thinly populated. That 
year, the government reported that no frontiers were left. 


Old Spanish trails. Some sailed the Atlantic Ocean south : 
to the isthmus of Panama, where they crossed over land 
to the Pacific Ocean and continued the sea voyage to 

San Francisco. From 1848 to 1855, more than 100,000 
people traveled to the mining frontiers by the Panama 
route. Gold seekers also reached California by sailing 
around the southern tip of South America. 

According to western tradition, miners caught up in 
gold fever either struck it rich or died in poverty. How- 
ever, most prospectors did not fit that image. The major- 
ity searched for gold for several years and then returned | 
home to their former occupation. Some stayed on in 
California and became farmers, ranchers, and mer- 
chants, greatly contributing to the permanent settlement | 
of the area. Thus, gold rushes helped develop mining | 
regions, though they did not last long in any one area. | 
The process was repeated as prospectors carried their 
search elsewhere. Gold and silver rushes occurred in 
Nevada and Colorado in 1859. Gold rushes also drew 
miners to what is now Montana in 1862 and to what is 
now South Dakota in 1875. 


Settling the Great Plains 


The vast Great Plains between the Missouri River and 
the Rockies remained unsettled until the 1860's. But as 
the government gained control of Indian lands on the 
Plains, cattle ranchers and farmers rushed in. By 1890, 
the conquest of the West had drawn to a close. 

The last Indian wars. After the Civil War ended in 
1865, the U.S. Army began to round up the last Indian 
tribes that freely roamed the western plains. Land-hun- 
gry pioneers and expanding railroads wanted to move 
into the Great Plains from the east. Prospectors search- | 
ing for gold and silver advanced from the west. But the 





id 


i a ee eee - 


Plains Indians fought fiercely to keep their hunting 
grounds and to avoid being confined on reservations. 

A series of bitter Indian wars occurred from the 
1860's until 1890. The Sioux rose up in the mid-1860's, 

_when the government built forts to protect the Bozeman 
Trail. That route, used by miners, ran through Sioux 
hunting grounds in Wyoming. Fighting broke out again 
after the discovery of gold in 1874 brought miners into 
Sioux territory in the Black Hills of South Dakota. To the 
south, some members of the Arapaho, Cheyenne, Co- 
manche, Kiowa, and other Plains Indian tribes rebelled 
against moving to reservations in 1868. Indian hostilities 
in the south erupted again in 1871 and reached a climax 
in the Red River War of 1874-1875. 

One by one, the various Plains Indian tribes were 
forced to sign treaties that opened their lands to white 
settlement. The Indians were then resettled on cramped 
reservations. The last major battle between the Plains In- 
dians and whites occurred in 1890. That year, the U.S. 
Army massacred as many as 300 Sioux at Wounded 
Knee Creek in South Dakota. 

Cattle frontiers. The Great Plains opened to settlers 
as the government defeated the Plains Indians. Ranchers 
moved in first. Ranching started in Texas, and it soon 
turned the Great Plains into a vast cattle empire. 

The westward expansion of the railroads contributed 
to the rise of the cattle industry. Railroads provided 
transportation to markets in the East. By 1867, the rail- 


_road had extended west to Abilene, Kans., which be- 


came the first of the western cattle towns. That year, 
35,000 cattle arrived in Abilene. By 1871, more than 
600,000 cattle entered Abilene. Texas ranchers hired 
cowboys to drive their herds to the railroads. The cow- 
boys followed the Chisholm Trail, the Western Trail, and 
other cattle trails north. Herds of livestock soon rumbled 
into such Kansas cattle towns as Ellsworth, Newton, 
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Wichita, Caldwell, and perhaps the most famous of all, 
Dodge City. 

These boisterous cattle towns gave rise to many west- 
ern legends about gunfighters and such law officers as 
Wild Bill Hickok, Wyatt Earp, and Bat Masterson. Al- 
though cowboys engaged in much merrymaking after 
the long cattle drives, reports of violence in these com- 
munities have been greatly exaggerated. From 1870 to 
1885, only 45 violent deaths were recorded in all of the 
cattle towns together. 

Ranching and the railroads quickly spread from Texas 
north and west into Colorado, Wyoming, Montana, and 
Oregon. In 1869, the Union Pacific and Central Pacific 
railroads met at Promontory, Utah, providing the nation 
with its first transcontinental railroad. Many people in 
the East and in Europe invested money in ranching after 
hearing reports of the easy money to be made in the 
cattle industry. However, the resulting overproduction 
of cattle, the rising costs of ranching, and the severe 
winter of 1886-1887 combined to bring an end to the 
cattle boom in the mid-1880's. 

Homesteading on the Great Plains. Farmers known 
as homesteaders followed the cattle ranchers onto the 
Great Plains. The Homestead Act, passed by Congress in 
1862, encouraged farmers to move west. This act gave 
160 acres (65 hectares) of free land to any person who 
had lived on the land and improved it for five years. 
Many farmers came to the Great Plains because they no 
longer believed the Great American Desert image. The 
westward expansion of the railroad also was an impor- 
tant factor. The railroads offered land for sale and pro- 
vided transportation for the western farmer's products. 

Inventions of the 1870's also contributed to the suc- 
cessful settlement of the Great Plains. The lack of trees 
and water on the Plains presented difficulties for the 
western farmer. But barbed wire, first sold in 1874, pro- 
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Capture and Death of Sitting Bull (1890), a lithograph by Kurz and Allison; Denver Public Library 


Advancing settlers fought the Indians for control of the Great Plains after the end of the Civil 
War in 1865. By 1890, the U.S. Army had defeated most of the Plains Indians. 
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A mother whale and her calf remain close together for at least a year. This baby humpback 
whale is resting on its mother's back as she swims along just beneath the surface of the water. 


Whale 


Whale is a huge sea animal that looks much like a fish. 
But whales are not fish. They belong instead to the 
group of animals called mammals. Other mammals in- 
clude chimpanzees, dogs, and human beings. Like these 
mammals, whales have a highly developed brain and 
are among the most behaviorally complex of all animals. 

Most whales are enormous. One kind, the blue 
whale, is the Jargest animal that has ever lived. Blue 
whales can grow up to 100 feet (30 meters) long and 
weigh over 150 short tons (135 metric tons). But some 
kinds of whales are much smaller. Belugas and nar- 
whals, for example, grow only 10 to 15 feet (3 to 5 me- 
ters) long. 

Whales have the same basic shape as fish, but they 
differ from fish in many ways. The most visible differ- 
ence is the tail. Fish have vertica/(up and down) tail fins, 
but whales have sideways tail fins. Fish breathe by 


Bernd Wiirsig, the contributor of this article, is Professor of 
Marine Mammalogy and Director of the Marine Mammal Re- 
search Program at Texas A&M University. 


means of gills, which absorb dissolved oxygen from 
water. Whales, on the other hand, have lungs and must 
come to the surface to breathe. But they can hold their 
breath for long periods. One kind of whale, the sperm 
whale, can hold its breath up to 2 hours. 

Like other mammals, whales give birth to live young 
and feed them with milk produced by the mother's 
body. Most fish, however, lay eggs and do not feed their 
offspring. Whales are also warm-b/ooded—that is, their 
body temperature remains about the same regardless of 
the temperature of their surroundings. Almost all fish 
are cold-blooded. Their body temperature changes with 
changes in the temperature of the water. 

Through the ages, whales have gradually lost some of 
the characteristics of mammals. For example, hair covers 
the bodies of most mammals. But whales have only a 
few stiff hairs on the head. Most mammals also have 
four legs. A whale has no hind legs. The only traces of 
them that remain are two tiny hipbones. In addition, the 
front legs have developed into flippers, which help a 
whale steer and keep its balance. 

People have hunted whales since prehistoric times. In 
early days, people killed whales for their meat and for 
whale oil, which they used as a fuel for lamps and for 








) cooking. Until the 1970's, whale oil and other parts of 

' whales were used to make a variety of products, such as 

‘cosmetics, fertilizer, glue, medicines, and soap. Today, 

| some people in Japan, as well as native peoples in Arctic 

| regions, still eat whale meat. 

| During the 1900's, whaling fleets killed huge numbers 

/ of whales and seriously endangered the survival of 

/ some species. For this reason, the International Whaling 

| Commission, a group made up of major whaling coun- 

/ tries, imposed a moratorium (temporary halt) on com- 

} mercial whaling. The United States government forbids 
the import of whale products. 

| Whales belong to a group of mammals called 

| cetaceans (pronounced see TAY shuhnz) This name 

| comes from a Latin word meaning /arge sea animal. Sci- 


‘ entists have identified at least 75 kinds of cetaceans. 







Kinds of baleen whales 


| Baleen whales have no teeth. Instead, they have hun- 
| dreds of thin plates in the mouth. A whale uses these 
plates to strain out food from the water. The plates are 
‘called baleen or whalebone and consist of the same ma- 
‘terial as human fingernails. The baleen hangs from the 

| whale’s upper jaw. The inside edges of the plates have 


; whales feed mainly on plankton—drifting masses of tiny 
} aquatic organisms. Smaller baleen whales feed on 

| plankton and on schools of small fish. 

Scientists divide baleen whales into three groups. 

) These groups are: (1) right whales; (2) gray whales; and 

} (3) rorquals. 

| Right whales have a thick, solid body and a huge 
‘head. The head of most right whales makes up about a 
third of the total body length. Right whales swim slowly, 
_ averaging about 3 miles (4.8 kilometers) per hour. They 
feed by swimming into a mass of plankton with their 
-mouths open. Water flows through the baleen, and 

~ plankton becomes entangled in the baleen fibers. There 
are three main kinds: (1) bowhead whales; (2) black right 
> whales; and (3) pygmy right whales. 

 Bowhead whales, also called Greenland right whales, 
_ have the longest baleen of all baleen whales. They have 
~ahighly arched mouth suited to the huge baleen, which 


may grow as long as 13 feet (4 meters). Bowhead whales 
Hare black with white areas on the chin. Some also have 
"whitish patches on the belly and around the flippers and 
i)" 


WORLD BOOK illustration by Marion Pahl 





Baleen consists of thin 
plates that hang from the 
upper jaw of baleen 
whales. Baleen is made of 
the same type of material 
as human fingernails. 


Peglike teeth grow from 
the lower jaw of nearly all 
species of toothed whales. 
Most species of dolphins 
and porpoises have teeth in 
the upper jaw as well. 
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William A. Watkins, Woods Hole Oceanographic Institution 


A baleen whale has no teeth. Instead, it has hundreds of thin 
plates called baleen. Baleen whales, such as this black right 
whale, use these plates to filter out food from the water. 


tail. They measure up to 60 feet (18 meters) long and live 
only in the Arctic Ocean. 

Black right whales usually are called simply right 
whales. Compared with bowhead whales, they have 
shorter baleen and a less highly arched mouth. They are 
black, and some have white areas on the belly. Right 
whales live in all the oceans and may grow up to 60 feet 
(18 meters) long. They have a calluslike area called a 
bonnet on the snout, and other such areas around the 
snout, chin, and eyes. These areas are called ca/losities. 

Pygmy right whales, the smallest of all baleen whales, 
grow no longer than 20 feet (6 meters). They live south 
of the equator and are seldom seen by people. 

Gray whales live in the North Pacific Ocean. Their 
skin is gray, with white blotches, some of which are 
shellfish called barnacles. Gray whales have a series of 
low humps on the lower back. The animals may meas- 
ure up to 43 feet (13 meters) long. Gray whales eat small 
animals that live on the sandy ocean bottom. The whales 
suck up sand and mud and use their coarse, relatively 
short baleen to strain out the animals. They also feed on 
plankton and small fish. 

Rorquals are baleen whales that have long grooves 
on the throat and chest. These grooves may number 
from 10 to 100 and are 1 to 2 inches (2.5 to 5 centimeters) 
deep. They enable a rorqual to open its mouth extreme- 
ly wide and gulp enormous quantities of food and wa- 
ter. Rorquals lunge quickly forward into their prey. As 
the whale closes its mouth, its tongue forces the water 
out of the mouth through the baleen. The food becomes 
trapped inside the baleen and is swallowed. 

All rorquals have a dorsal, or back, fin, and so are 
sometimes called finback whales. Most have a long, 
streamlined shape and can swim faster than other 
whales. 

There are six kinds of rorquals. They are (1) blue 
whales; (2) Bryde’s (pronounced BRIHD ths) whales; 

(3) fin whales; (4) humpback whales; (5) minke whales; 
and (6) sei (say) whales. 

Blue whales are the largest animals that have ever 
lived. They may grow up to 100 feet (30 meters) long and 
can weigh more than 150 tons (135 metric tons). They are 
speckled blue-gray and white but appear evenly blue 








Some kinds The illustrations on this page and the following page show some of the major kinds of baleen and 

of whales toothed whales. Baleen whales include nearly all the extremely large types of whales. Among 
toothed whales, only the sperm whale can compare in size with baleen whales. Unlike baleen 
whales, the various kinds of toothed whales differ greatly in both size and appearance. 
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Baleen whales 







Blue whale 
Balaenoptera musculus 
Up to 100 feet 

(30 meters} long 









Gray whale and calf 
Eschrichtius robustus 


Up to 43 feet , 

(13 meters} long 
; 
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Sei whale 


~ \ Balaenoptera borealis 
| Up to 62 feet 
\) (19 meters) long 





Black right whale 
Balaena glacialis 
Up to 60 feet 


; (18 meters! long 


Fin whale 
Balaenoptera physalus 
Up to 88 feet 

(27 meters) long 
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Minke whale 
Balaenoptera acutorostrata 
Up to 33 feet 

(10 meters) long 






Bowhead whale 
Balaena mysticetus 
Up to about 60 feet 
{18 meters) long 








Humpback whale 
Megaptera novaeangliae 
Up to 62 feet 

{19 meters) long 


Toothed whales 









elle 
i he . i ia Nee ISPS lien’ hlliy cs meee: | Setidilatiea ee 

K aa 2 -_ 4 nk “nS & —_ i. ‘ ~ —_ . 2 . . atin aiaialle De seer 
| Es speun whale > a 
a Physeter macrocephalus 


a‘, Up to about 60 feet 
{18 meters) long 





Killer whale Baird's beaked whale _—_— 


Orcinus orca Berardius bairdii 
Up to 30 feet Up to 40 feet 
(9 meters) lang {12 meters) long 
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Pilot whale Narwhal Beluga 
Globicephala melaena Monodon monoceros Delphinapterus leucas 
Up to 21 feet Up to 17 feet Up to 17 feet 
{6 meters] long (5.2 meters] lang (5.2 meters} lang 
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underwater. Some have growths of tiny yellowish or- 
ganisms called diatoms on the belly. Blue whales live in 
all the oceans but are classified as endangered species. 
They feed almost entirely on small shrimplike animals 
called krill, which are part of the plankton. 

Bryde’s whales live only in tropical and subtropical 
seas. They are dark gray and reach about 45 feet (14 me- 
ters) in length. Unlike other rorquals, Bryde’s whales eat 
mainly small fish and squid. 

Fin whales are dark gray on top and light gray or 
whitish below. They have whitish baleen on the front 
right side of the mouth, but the baleen is darker on the 
left side of the mouth and in the back The lower jaw is 
white on the right side and dark gray or brownish-black 
on the left. Fin whales grow up to 88 feet (27 meters) 
long and live in all the oceans. Fin whales eat krill and 
other shellfish and small fish. 

Humpback whales grow up to 62 feet (19 meters) and 
are chubby compared with other rorquals. The hump- 
back whale’s most outstanding feature is its exceptional- 


ly long flippers, which may be a third as long as its body. 


The body is black on top and white underneath. Wart- 
like knobs cover the head. Humpback whales live in all 
the oceans and often swim in coastal waters. They feed 
on krill and small fish. 

Minke whales, the smallest of the rorquals, measure 
no more than 33 feet (10 meters) long. They are black or 
dark gray on top and lighter below. Minke whales dwell 
in all the seas. Those in the Southern Hemisphere feed 
mainly on krill. Those in the Northern Hemisphere also 
eat small fish. 

Sei whales \ook much like small fin whales, except the 
lower jaw is dark gray on both sides. They may grow up 
to 62 feet (19 meters) long. Sei whales live in all the 


oceans and are usually found in deep, temperate waters. 


They feed on fish, squid, and tiny shellfish such as krill. 
Kinds of toothed whales 


Unlike baleen whales, toothed whales have teeth. 
There are about 65 kinds of toothed whales. They differ 
greatly in size, in shape, and in the number of teeth they 
have. Most toothed whales eat fish or squid. However, 
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Toothed whales, like this killer whale, use teeth only to capture 
prey, not to chew it. They swallow their food whole. 


the diet of some toothed whales might also include 
octopus, cuttlefish, starfish, or crab. 

Scientists divide the various kinds of toothed whales 
into five groups: (1) sperm whales; (2) beaked whales; (3) 
belugas and narwhals; (4) dolphins and porpoises; and 
(5) river dolphins. Most people do not consider dolphins 
and porpoises to be whales. But scientists classify them 
as toothed whales because they have the same basic 
body features as other toothed whales. 

Sperm whales are by far the largest toothed whales. 
Males become about one-third larger than females, 
growing to about 60 feet (18 meters) long. Sperm whales 
range in color from brownish-black to dark gray. They 
have a huge, square-shaped head. It makes up about a 
third of the total body length. The lower jaw is long and 
extremely thin. It has 18 to 25 peglike teeth on each side. 
The teeth fit into sockets in the toothless upper jaw. 

Almost all sperm whales live only in tropical and tem- 
perate (mild) waters, though mature males spend the 
summer in polar seas. They dive to great depths for 
food, which consists mainly of large squid. They also eat 
certain fishes, such as cod, skate, barracuda, and shark. 
The sperm whale has two smaller relatives, the pygmy 
and the dwarf sperm whales. The pygmy sperm whale 
grows to about 11 feet (3.4 meters) long and the dwarf 
sperm whale to about 9 feet (2.7 meters). 

Beaked whales have a beaklike snout and only two 
or four teeth in the lower jaw. Most have no upper 
teeth. Some kinds of beaked whales grow only about 12 
feet (3.7 meters) long, but others reach 42 feet (13 me- 
ters). Beaked whales live in all the oceans and feed main- 
ly on squid and fish. There are 18 known species of 
beaked whales. Most species live in deep waters and do 
not approach boats. As a result, scientists know less 
about beaked whales than any other kind of whale. 

Belugas and narwhals usually measure 13 to 17 feet 
(4 to 5.2 meters) Jong. Narwhals and most belugas live in 
the Arctic, but some belugas are found farther south. 
Belugas and narwhals eat mostly fish, squid, crab, and 
shrimp. Belugas are white or yellow-tan when fully 
grown and are often called white whales. The name bel- 
uga comes from the Russian word be/ukha, which 
means white. They have 32 to 40 teeth. Narwhals are 
grayish on top and whitish underneath and have dark 
brown spots over the entire body. They have only two 
teeth. The teeth of female narwhals usually remain 
buried in the upper jaw. Among most males, the left 
tooth develops into a spiral tusk up to 9 feet (2.7 meters) 
long. 

Dolphins and porpoises live in all the oceans. Most 
porpoises grow 4 to 7 feet (1.2 to 2.1 meters) long. Dol- 
phins usually range from 4 to 30 feet (1.2 to 9 meters) 
long. The largest dolphins include killer whales and 
pilot whales. 

River dolphins, unlike other cetaceans, usually live in 
the muddy waters of such rivers as the Amazon in South 
America, the Ganges in India, the Indus in Pakistan, and 
the Yangtze in China. They normally measure 5 to 8 feet 
(1.5 to 2.4 meters) and have a long beak and poorly de- 
veloped eyesight. 


The bodies of whales 


Several features of the whale body suggest that 
whales are closely related to hoofed mammals, particu- 














The body of a female fin whale 
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) larly split-hoofed mammals, such as cattle and deer. 


Some scientists believe that whales developed from 
primitive meat-eating mammals. The oldest whale fossil 


_ yet discovered dates from about 50 million years ago. 


However, scientists think that whales probably began to 


develop as early as 70 million years ago. 


Whales basically have the same body features as oth- 


_ er mammals. But whales have many special characteris- 


tics suited to living in water. Also, living in water enables 


_ them to reach enormous sizes. A land animal can grow 


only so big before its bones and muscles can no longer 
support its body weight. But the buoyancy (lift) of water 
helps support a whale’s body and makes it possible for 


_ whales to grow far larger than any land animal. 


Body shape. Whales have a highly streamlined 
shape, which enables them to swim with a minimum of 


_ resistance. Their shape resembles that of fish. But a 
_ whale’s powerful tail fins, called flukes, are horizontal in- 


—— 


stead of vertical like the tail fins of a fish. A whale pro- 
pels itself by moving its flukes up and down. Most fish 
swim by swinging their tail fins from side to side. 

The ancestors of whales lived on land and had four 
legs. But after these animals moved into the sea, their 
body features gradually changed. Over millions of years, 
the front legs developed into flippers and the hind legs 
disappeared. A whale uses its flippers to help in steer- 
ing and in keeping its balance. 

Skeleton. A whale’s backbone, ribcage, and shoulder 
blades resemble those of other mammals. The absence 
of hind legs, however, distinguishes the whale from 
most other mammals. Two small bones buried in the hip 
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muscles are all that remain of the whale’s hind legs. 

Almost all mammals have seven neck vertebrae. But in 
whales, these vertebrae are greatly compressed into a 
short length or joined together into one bone. This fea- 
ture keeps the head from moving about as a whale 
swims. It also contributes to the whale’s streamlined 
shape by joining the head directly to the body. 

Skin and blubber. Whales have smooth, rubbery 
skin that slips easily through the water. Most mammals 
are covered with hair, which holds warm air next to the 
body. Whales, however, do not have a coat of hair to 
provide them with insulation. A few bristles on the head 
are all the hair that whales have. 

Beneath the skin, whales have a layer of fat called 
blubber, which keeps them warm. Actually, rorquals 
have more difficulty getting rid of excess heat than keep- 
ing warm. Their blubber, therefore, never grows more 
than about 6 inches (15 centimeters) thick. In contrast, 
right whales may have a layer of blubber up to 20 inches 
(50 centimeters) thick. Whales can live off their blubber 
for a long time. Large baleen whales, for example, feed 
very little for about eight months while migrating and 
breeding. In addition, blubber is lighter than water, so it 
increases the buoyancy of whales. 

Respiratory system. Like all other mammals, whales 
have lungs. They must therefore come to the surface 
regularly to breathe. Baleen whales usually breathe 
every 5 to 15 minutes, but they can go as long as 40 min- 
utes without breathing. A sperm whale can hold its 
breath up to 2 hours. 

Whales can go for long periods without breathing for 
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A rapid forward roll enables 
a whale to surface, breathe, 
and begin a new dive in one 
continuous motion. This 
movement gives the whale 
only about two seconds to ex- 
hale and inhale. Some kinds 
of whales throw their fukes 
(tail fins) clear of the water 
when beginning a deep dive. 
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impressive leaps from the water are performed by some 
species of whales. Scientists call this behavior breaching. The 
right whale shown above is breaching off the coast of Argentina. 


several reasons. Their muscles store much more oxygen 
than do those of other mammals. Humans, for example, 
store only about 13 percent of their oxygen supply in the 
muscles, compared with about 41 percent for whales. 
During a dive, a whale’s body greatly reduces the blood 
flow to the muscles but keeps a normal flow to the heart 
and brain. The heartbeat also slows, which helps save 
oxygen. After a dive, a whale must take several breaths 
to recharge its tissues with oxygen. 

When a whale comes up to breathe, it rolls forward 
as it breaks the surface. This movement gives the whale 
only about two seconds to blow out and breathe in up 
to 2,100 quarts (2,000 liters) of air. Whales breathe 
through nostrils, called b/owholes, at the top of the 
head. Toothed whales have one blowhole, but baleen 
whales have two. Powerful muscles and valves open the 
blowholes wide for whales to breathe, and then the 
openings snap tightly shut. 
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When a whale exhales, it produces a cloud called a 
blow or spout The blow consists chiefly of water vapor 
and air that contains little oxygen. It may also include 
mucus and oil droplets. Experts can identify the species 
of a whale by the height and shape of its blow. Blows 
range in height from about 6 feet (1.8 meters) in hump- 
back whales to 25 feet (8 meters) in blue whales. Right 
whales have a double V-shaped blow, and rorquals have 
a pear-shaped one. Sperm whales blow forward and to 
the left. 

Senses. Whales have no sense of smell, but they have 
good eyesight and a well-developed sense of taste. All 
whales also have well-developed senses of touch and 
hearing. Their keen hearing provides them with much 
information about their surroundings. They can hear an 
extremely wide range of sounds, including low- and 
high-pitched sounds far beyond the range of human 
hearing. Whales can also tell from what direction a 
sound is coming underwater. 

Toothed whales produce sounds within the nasa/ sac 
system, a series of air-filled pouches below the blow- 
hole. The whales locate underwater objects by listening 
for the echoes produced when objects reflect the 
sounds. From the echoes, they determine the distance 
to an object and the direction in which it lies. This 
method of navigation is called echo/ocation. Biologists 
believe that baleen whales are not able to echolocate. 


The life of whales 


Reproduction. Most kinds of whales mate during a 
specific season. The male, called a bu//, and the female, 
called a cow, engage in courting as part of the mating 
process. During courting, the whales may stroke each 
other with their flippers. Males may jostle aggressively 
as they compete for females. One male may mate with 
several females during a breeding season. Similarly, a 
female may mate with several males. 

The pregnancy period varies from species to species, 
but in most kinds of whales it lasts 10 to 12 months. A fe- 
male sperm whale, however, carries her baby 15 
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A visible cloud called a spoutis produced 
when a whale exhales through its b/owhole, 
or nostril, /eft Toothed whales have one 
blowhole. Baleen whales have two. 


A whale’s short, wide nasal passage, be- 
low, helps the whale breathe quickly. 
WORLD BOOK illustration by Marion Pahl ) 
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Miami Seaquarium 


The birth of a whale, such as that of the bottle-nosed dolphin 
shown here, occurs tailfirst. In many cases, other female whales 
help the mother while she gives birth. 


months. In almost all cases, a whale has onily one baby, 
called a ca/f, at atime. Twins rarely occur. One or more 
females may help the mother during birth. Whales are 
already giants at birth. Newborn blue whales, for exam- 
ple, average about 2 tons (1.8 metric tons) in weight and 
23 feet (7 meters) in length. As soon as the baby is born, 
the mother nudges it to the surface to take a first breath. 

The mother whale is highly protective of her baby and 
stays close to it for at least a year. Like all other mam- 
mals, whales nurse their young. The female has special 
breast muscles that pump milk into the baby’s mouth. 
Whale milk is highly concentrated and much richer in 
fat, protein, and minerals than the milk of land mam- 


_ mals. This rich food helps the calves grow amazingly 





fast. Baby blue whales gain about 200 pounds (91 kilo- 


) grams) per day. Young blue and fin whales nurse up to 


seven months. Most other whales nurse for about a 
year. Sperm whales and pilot whales may nurse their 


- young, at least occasionally, for three years or more. 


Group life. Whales live in groups called herds, pods, 
or schools. Toothed whales appear to be more socially 
organized than baleen whales. However, scientists do 
not know enough about the social behavior of baleen 
whales to make a definitive comparison. Toothed 
whales, especially female offspring of the same mother, 
often live together for many years or for life. Many 


' species of dolphins swim in herds of 1,000 or more. 


Most dolphin schools consist of animals of both sexes 
and a variety of ages. Other species, such as sperm 


_ whales, form all-male groups and groups consisting of 
_ several females and young calves. Most adult killer 


whales live in pods with their young. 

Most baleen whales live alone or in small groups. The 
young usually stay with their mothers for a year or less. 
Baleen whales sometimes gather in large groups at their 
feeding or breeding grounds. 

Whales communicate with one another by making a 
wide variety of sounds called phonations. Large baleen 
whales can produce sounds that are too low-pitched for 
people to hear. Toothed whales can produce sounds 
that are too high for human ears. Whales can easily hear 
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A newborn whale begins swimming immediately, but it de- 
pends on its mother for food and protection. As soon as it is 
born, the mother helps it to the surface to take its first breath. 


these sounds over great distances. Microphones have 
picked up the deep moans of blue whales at a distance 
of over 50 miles (80 kilometers). Scientists believe that 
whales use these phonations to keep group members 
in contact with one another and to coordinate group 
activities. 

The best-known whale sounds are the songs of the 
humpback whales. Each song consists of a series of 
sounds that lasts up to 20 minutes and is then repeated. 
All male humpback whales living in the same area pro- 
duce basically the same song, but the songs of hump- 
backs of different areas vary greatly. The songs change 
gradually from year to year. Humpbacks produce their 
songs in the areas where they meet during breeding 
season. Scientists think that male humpbacks use the 
songs to maintain a certain distance from other males. 

Migrations. Most kinds of baleen whales migrate be- 
tween polar and tropical regions. The cold waters of the 
Arctic and Antarctic are rich with plankton. The whales 
spend the summer in these areas, feeding and storing 
up blubber. As winter approaches, the polar waters 
freeze over and the whales move to warmer seas. There 
they mate, and the females that are already pregnant 
give birth. The warm waters may provide a comfortable 
environment for the babies. In the tropics, adult whales 
live mostly off their blubber because food is scarce. 
Mother whales convert part of their blubber into milk 
for the babies. By late spring, whales return to the polar 
feeding area. 

Two kinds of baleen whales do not make long migra- 
tions. Some Bryde’s whales live in the tropics the year 
around, and bowhead whales never leave the Arctic. 
Most species of toothed whales also do not migrate. 
Belugas and narwhals stay in Arctic waters. Most sperm 
whales live only in tropical or temperate seas. Older, 
larger males spend the summer in polar waters. 

Life span. The life span of whales ranges from 15 
years for the common porpoise to 60 or more years for 
killer, bowhead, and sperm whales. Human beings and 
large sharks account for many whale and dolphin 
deaths. 
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Scientists examine a beached whale that died after stranding 


itself ashore. Studies of beached whales and of whales killed by 
whalers provide most of our knowledge about whale anatomy. 


Killer whales, which are dolphins, occasionally attack 
young whales, smaller dolphins, and weak or diseased 
baleen whales. Whales that escape human actions and 
large predators die of parasite infections, other dis- 
eases, or old age. 

Some whales die after stranding themselves on a 
beach. In some cases, a whale swims ashore alone. In 
other instances, an entire school of whales becomes 
stranded. Only toothed whales beach themselves in 
groups. People often return beached whales to the sea, 
but most swim back onto the beach. Stranded whales 
cannot live long. Out of water, the whales quickly over- 
heat and die unless people help them. 

Scientists do not know for certain what causes beach- 
ings, but they have proposed a number of explanations. 
Some suggest that parasites in the whales’ ears or brains 
interfere with the animals’ ability to echolocate. Others 
suggest that gently sloping beaches reflect sounds over 
the heads of the whales. As a result, the whales are not 
warned that they are swimming onto a beach. Some sci- 
entists think whales navigate by sensing the earth's natu- 
ral magnetic field. These scientists believe machine- 
made magnetic waves may confuse or misguide the ani- 
mals, causing them to beach. Still other scientists think 
that a variety of these and other causes may be responsi- 
ble for beachings. 


The early days of whaling 


The first whalers. People began to hunt whales in 
prehistoric times. At first, they simply killed and ate 
whales that had become stranded on beaches. People 
who lived in what is now Norway were probably among 
the earliest whalers to seek out and kill whales in the 


sea. Norwegian rock carvings about 4,000 years old 
show a variety of whaling scenes. The earliest written 
record of Norwegian whaling dates from about A.D. 890, 

The Basque people of southern France and north- 
ern Spain established the first large whaling industry in 
Europe. During the 900s, the Basques began to hunt ba- — 
leen whales in the Bay of Biscay, which lies west of 
France and north of Spain. They hunted near the shore 
from small open boats. The whalers maneuvered their 
boat close enough to a whale so that one of them could 
harpoon it. A rope connected the harpoon to the boat. 
In time, the whale became exhausted. The whalers then 
killed it with sharp lances and towed the body to shore 
for processing. 

During the 1200s, the Basques began to equip large 
sailing ships for whaling voyages. Each ship carried sev- 
eral small whaleboats from which the whalers set out to 
kill whales. After killing a whale, the whalers brought it 
alongside the ship. Then with long-handled knives, they 
peeled off the blubber in strips as the body turned over 
and over in the water. The crew used ropes to lift the 
blubber onto the ship. The whalers removed the baleen 
from the whale and discarded the rest of the body. 

The whalers stored blubber and baleen on the ship 
until they had a full load. The ship then returned to 
shore, where the blubber was cooked to make oil. The 
Basques burned whale oil in lamps and used baleen in 
such articles as corsets, dress hoops, and whips. 

The Basques chiefly hunted one type of whale, which 
became known as the right whale. The Basques consid- 
ered it the right, or correct, whale to hunt because it 
swims slowly, floats when dead, and has great quantities 
of baleen. After right whales became scarce in the Bay 
of Biscay, the Basque whalers ventured farther out to 
sea. During the 1500s, their voyages even carried them 
as far as the coast of Newfoundland. 

The growth of European whaling. Many European 
nations began whaling during the 1600's. Dutch and 
English explorers reported that the Arctic waters were 
filled with whales. Bowhead whales were especially 
plentiful around Svalbard, a group of islands north of 
Norway. Svalbard became the main center of Arctic 
whaling. The Dutch and the English in particular devel- 
oped profitable whaling industries there. At first, they 
employed Basques to kill and cut up the whales, but 
they soon learned to do these jobs themselves. By 1720, 
whalers had killed most of the whales around Svalbard 
and moved on to other areas of the Arctic. 

American whaling. The first American whalers were 
Indians, who hunted from shore in much the same way 
as the early Basques. During the early 1600's, the Ameri- 
can colonists began to hunt right whales off the Atlantic 
coast. In 1712, a ship hunting for right whales was car- 
ried far from Jand by a storm. The ship came upon a 
school of sperm whales, killed one, and brought it back 
to port. This chance event began the sperm-whaling in- 
dustry in America. 

Shore-based whaling for right whales declined in the 
1700's, but sperm whaling developed into a major indus- 
try by the end of the century. By 1800, Americans were 
hunting sperm whales throughout the Atlantic Ocean 
and in the South Pacific Ocean. 

Whalers obtained three valuable substances from 
sperm whales. The most important was sperm oil, which 
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came from the head and the blubber. People used the 
oil as a fuel for lamps and as a lubricant. Whalers also 
‘took another oil called spermaceti from the sperm 
whale’s head. This oil became the chief ingredient in 
candles. The third substance, called ambergris, came 
from the intestines of sperm whales. It was used as a 
base for expensive perfumes. 

The American sperm-whaling industry had its great- 
est prosperity from about 1820 to 1850. During this pe- 
riod, it employed more than 70,000 people and killed 
about 10,000 whales annually. The whaling fleet con- 
sisted of over 730 ships, which sailed all the oceans. 
Much whaling took place in the Pacific Ocean, and San 
Francisco became a major whaling port. By this time, 
_many voyages lasted as long as four to five years. 

_ The decline of American sperm whaling began with 








whaling ships deserted to search for gold. But the 

_ American Civil War (1861-1865) dealt the most severe 
blow to the whaling industry. During the war, Southern 
ships sank many whaling vessels. Whaling began to re- 
vive after the war, but the birth of the U.S. petroleum in- 
_ dustry posed a new threat. Petroleum products soon re- 
placed sperm oil as a fuel for lamps and spermaceti as a 
base for candles. American sperm whaling declined 





that remained of the industry were a few shore-based 
whaling operations along the Pacific coast. 
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of harpoon and a gun to fire it. His harpoon was tipped 
_ with a bomb that would explode inside the whale and 
cause death much sooner than an ordinary harpoon. 
Foyn mounted the harpoon gun on the bow of another 





the California gold rush in 1849. Many crew members of 


throughout the late 1800's and early 1900s. After 1925, all 


Hunting techniques. During the 1860's, a Norwegian 
whaling captain named Svend Foyn invented a new type 
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of his inventions—a steam-powered whaling boat. This 
catcher boat could travel much faster than the sailing 
ships and small open boats that whalers had used previ- 
ously. Foyn’s boat and harpoon enabled whalers to hunt 
rorquals, whose great speed and power had formerly 
protected them from whalers. About 1900, whalers 
began to hunt the enormous rorqual populations in the 
waters surrounding Antarctica. 

By 1925, whalers also had developed the factory ship. 
A factory ship was a huge vessel that was served by a 
fleet of catcher boats and was equipped to process a 
wide variety of whale products. A modern factory ship 
fleet included up to 12 diesel-powered catcher boats 
and a crew of about 400. Spotters in airplanes or heli- 
copters helped the whalers in their search for whales. In 
addition, the ships had sonar to trace whales underwa- 
ter. These advanced techniques enabled the crew of a 
catcher boat to track down and kill any whale that they 
spotted. After harpooning a whale, the whalers pumped 
air into its body cavity to keep it afloat. Later, the catcher 
boats or special buoy boats towed the whales to the fac- 
tory ship. An iron claw was attached to the whale’s 
flukes, and the animal was hauled onto the ship. 

Modern whaling techniques proved highly effective. 
As aresult, more whales were killed during the first 40 
years of the 1900's than during the preceding four cen- 
turies. The number of whales killed worldwide peaked 
in 1962, when 66,000 were killed. Excessive killing, how- 
ever, greatly reduced the world’s whale populations and 
jeopardized the survival of some species. By 1980, the 
whale catch had decreased to about 15,000. 

Processing whale products. Processing began after 
a whale had been hauled aboard a factory ship or toa 
shore-based factory. First, workers called flensers used 
long knives to cut slits along the whale’s body. The 
flensers then peeled off the whale’s blubber and cut it 





American whaling flourished throughout the first half of the 1800's. The scene above shows 
hunters killing right whales off the northwest coast of North America in the 1840s. 
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up. The blubber then was placed in cookers, which re- 
moved the oil. After the blubber was peeled off, work- 
ers called /emmers cut up the rest of the body. They cut 
the meat to be sold as human food into large chunks 
and froze it. The bones, the rest of the meat, and some 
internal organs were cooked to make such products as 
cattle feed and fertilizer. Today, people in Japan eat the 
meat of whales killed for scientific use. 


The future of whales 


Many larger kinds of whales face an uncertain future. 
Whalers have killed so many blue, bowhead, humpback, 
and right whales that those species have been threat- 
ened with extinction. Overhunting also has greatly re- 
duced the number of fin and sei whales. 

In 1946, the major whaling countries formed the Inter- 
national Whaling Commission (IWC) to protect whales 
from overhunting and to regulate the whaling industry. 
For many years, the IWC established unrealistically high 
quotas (limits) on the number of whales that could be 
killed. During the 1960's and 1970's, it reduced quotas, 
banned the hunting of several whale species, and lim- 
ited the use of factory ships. In 1979, the IWC created 
the Indian Ocean Whale Sanctuary, which banned all 
commercial hunting of whales in the Indian Ocean. 

In 1982, the IWC voted for a moratorium (temporary 
halt) on commercial whaling, beginning with the 1985 
and the 1986 hunting seasons. By 1988, all nations had 
halted commercial whaling. In 1992, Iceland, Greenland, 
Norway, and the Faroe Islands formed the North Atlantic 
Marine Mammal Commission (NAMMCO) as an alterna- 
tive to the IWC. These nations felt IWC restrictions were 
too severe. In 1993, Norway resumed commercial hunt- 
ing of minke whales. In 1994, the IWC strengthened its 


Modern whaling vessels 
enabled whalers to kill and 
process whales efficiently. In 
the picture at the left, taken 
during the 1970's, a Soviet fac- 
tory ship tows a dead whale 
to be processed on board. 
Catcher boats, such as the 
one on the right, were used to 
chase down and kill the 
whales. 


Matt Herron, Black Star 


efforts to protect whales by setting up the Southern 
Ocean Whale Sanctuary. This sanctuary would ban com- 
mercial whaling in most of the world’s oceans south of 
40° south latitude. 

The United States has strongly opposed commercial 
whaling. In 1971, the U.S. government ordered an end to 
commercial U.S. whaling and outlawed the importation 
of whale products. Federal law also calls for sanctions 
(penalties) against any nation that disregards IWC rules. 

Public opinion in the United States, Canada, and some 
European countries has been strongly opposed to com- 
mercial whaling. In 1973, antiwhaling groups agreed to 
boycott (refuse to buy) products from Japan and the So- 
viet Union until those countries stopped commercial 
whaling. Public opinion also played a major role in the 
passage of the IWC moratorium. After Norway resumed 
commercial whaling in 1993, some consumer groups in 
Europe and the United States boycotted Norwegian 
products. 

The IWC permits native peoples who have tradition- 
ally depended on whales for food to continue hunting 
whales. These peoples include the Inuit (sometimes 
called Eskimos) of Alaska, Greenland, and Russia. They 
eat whale blubber, meat, and skin. The commission reg- 
ulates which whales these people may hunt and the 
hunting methods used. The IWC also permits the killing 
of whales for scientific research, a practice that has 
stirred controversy. 

Most biologists believe that all species of large ba- 
leen whales have been saved for the present. However, 
complete protection of endangered baleen species 
must continue for a long time to allow them to recover 
from years of extreme overhunting. Even with protec- 
tion, some species may not be able to recover. For ex- 





ample, the right whale has been fully protected since 
+ 1935, but it has not yet made a significant comeback. 
Many smaller toothed whales, especially dolphins 
and porpoises, remain threatened. Many whales die af- 
ter becoming accidentally trapped in huge nets set for 
fish. Many are also deliberately killed for use as fishing 
bait and food. Some toothed whale populations have 
decreased because people have polluted ocean waters 
with chemicals and other substances. Human activities 
have also caused river dolphins, harbor porpoises, and 
some coastal dolphins to become seriously endangered. 
Every year, the number of people in the world in- 
creases about 1 } percent, and so the demand for food 
rises constantly. This fact may threaten the survival of 
| whales. If the population does not level off, people may 
compete with whales for food from the sea. Some na- 
tions have already begun fishing for krill, the main food 
_of whales in Antarctic waters. 


Scientific classification. Whales belong to the order Ce- 

—tacea, which is divided into two suborders. Toothed whales 

form the suborder Odontoceti. Baleen whales make up the sub- 
order Mysticeti. 
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» What are the two major groups of whales? 
__ In what ways do whales differ from fish? 
_ How do whales communicate with one another? 
What functions does blubber serve for a whale? 
Why do beached whales die? 
What events led to the decline of American whaling? 
What has been done to protect whales from extinction? 
What were some uses of whale products? 
; 
; 


Additional resources 
Level! 
| Collard, Sneed B., Ill. A Whale Biologist at Work. Watts, 2000. 
Currie, Stephen. Thar She Blows: American Whaling in the Nineteenth 
| 


Wharton, Edith 265 


Century. Lerner, 2001. 
Greenaway, Theresa. Whales. Raintree Steck-Vaughn, 2001. 
Greenberg, Daniel A. Whales. Benchmark Bks., 2000. 


Level ll 

Carwardine, Mark. Whales, Dolphins, and Porpoises. 1995. Reprint. 
Dorling Kindersley, 2000. 

Martin, Stephen. The Whales‘ Journey. Allen & Unwin, 2001. The lives 
of humpback whales. 

Mawer, Granville A. Ahabs Trade: The Saga of South Seas Whaling. 
1999. Reprint Allen & Unwin, 2000. 

Wiirtz, Maurizio, and Repetto, Nadia. Whales and Dolphins. Thunder 
Bay Pr., 1999. 


Whale shark is the largest living fish. It is known to 
reach a length of at Jeast 40 feet (12 meters). Whale 
sharks are found in tropical oceans throughout the 
world. Scientists know little about these sharks because 
they are so rare. A few whale sharks have been kept 
alive and studied in enormous aquariums in Japan. 

Whale sharks are dark gray to reddish-brown with 
large white spots on the upper side of the body. They 
are pale white or yellow underneath. They have broad, 
flat heads with a wide mouth. Adult whale sharks have 
more than 300 rows of tiny, hooked teeth and a row of 
replacement teeth behind these. The sharks feed mainly 
on plankton. Whale sharks lay eggs the size of footballs. 
Newly hatched young are about 2 to 3 feet (60 to 90 cen- 
timeters) long. 

Despite their size, whale sharks are harmless to peo- 
ple. However, boats sometimes accidentally ram large 
whale sharks, causing considerable damage to both the 
shark and the boat. John E. McCosker 

Scientific classification. The whale shark belongs to the 
whale shark family, Rhincodontidae. Its scientific name is Rhin- 
codon typus. 

Wharton, Edith (1862-1937), was an American author. 
She became known for her psychological examination 
of characters faced with changes in the moral and social 
values of middle-class and upper-class society. Her nov- 
els and short stories provide numerous expert charac- 
terizations of complex men and women. 

Wharton's best-known novels focus on New York so- 
ciety during the 1800's and early 1900's. She won the 
1921 Pulitzer Prize for fiction for The Age of Innocence 
(1920). This novel provides a questioning view of aristo- 
cratic New Yorkers during the 1870's. Her other novels 
include The House of Mirth (1905), Ethan Frome (1911), 
The Reef(1912), The Custom of the Country (1913), Sum- 
mer (1917), Old New York (1924), and The Mother's Rec- 
ompense (1925). She wrote about 85 short stories. 

Wharton was born Jan. 24, 1862, in New York City into 
a socially prominent and wealthy family. Her given and 
family name was Edith Newbold Jones. She began writ- 
ing as an adolescent but stopped in her late teens. After 
marrying Edward Wharton in 1885, she lived a fashion- 
able life, mostly in Europe. Eventually, she started writ- 
ing again, beginning with poems and short stories. But 
nervous ailments forced her to take rest cures. After her 
health improved, Wharton also began writing novels. 

As she became a best-selling novelist, Wharton sup- 
ported herself and her husband. After they divorced in 
1913, she moved to France. Wharton was friends with 
many writers, including the American novelist Henry 
James, who stimulated her work. She wrote an autobi- 
ography, A Backward Glance (1934). Wharton died on 
Auge ll Moar. 
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A field of ripened wheat is golden-brown. Wheat fields cover 
more of the world’s farmland than any other food crop. 
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Wheat 


Wheat is the world’s most important food crop. Hun- 
dreds of millions of people throughout the world de- 
pend on foods made from the kernels (seeds or grains) 
of the wheat plant The kernels are ground into flour to 
make breads, cakes, cookies, crackers, macaroni, 
spaghetti, and other foods. 

Wheat is a member of the grass family. It belongs to 
the group of grasses called cereals or cereal grains. Oth- 
er important cereals include rice, corn, barley, sorghum, 
oats, millet, triticale, and rye. 

Wheat covers more of the earth's surface than any 
other food crop. The leading wheat-producing countries 
include Canada, China, France, India, Russia, and the 
United States. The world’s farmers grow about 20 billion 
bushels of wheat a year. This amount could fill a freight 
train stretching around the world about 2 $ times. A 
bushel of wheat weighs 60 pounds (27 kilograms). 

Long before the beginnings of agriculture, people 
gathered wild wheat for food. Scholars believe that 
about 11,000 years ago people in the Middle East took 
the first steps toward agriculture. Wheat was one of the 
first plants they grew. In time, farmers raised more grain 
than they needed to feed themselves. As a result, many 
people did not have to produce their own food and 
were freed to develop other useful skills. These changes 
led to the building of towns and cities, the expansion of 
trade, and the development of the great civilizations of 
ancient Egypt, India, and Mesopotamia. 

Early farmers probably selected kernels from their 
best wheat plants to use as seeds for planting the next 
crop. In this way, certain desired qualities were passed 
on from one generation of wheat to the next. Such prac- 
tices resulted in the gradual development of improved 
kinds of wheat. During the 1900's, scientists developed 
many new wheat varieties that produce large amounts 
of grain and can resist cold, disease, insects, and other 
crop threats. As a result, wheat production rose dramati- 
cally. 


Uses of wheat 


Food for people. Wheat is the most important food 
for more than a third of the world’s people. In many ar- 
eas of the world, wheat appears in some form at nearly 
every meal. Wheat is eaten chiefly in bread and other 
foods prepared from wheat flour. People also eat wheat 
in macaroni, spaghetti, and other forms of pasta and in 
breakfast cereal. 

Wheat flour is excellent for baking because it contains 
a protein substance called g/uten that makes dough 
elastic. This elasticity allows dough containing yeast to 
rise. About two-thirds of all the wheat flour milled is 
used by commercial bakers to bake bread, buns, cakes, 
cookies, crackers, pies, rolls, and other goods. In addi- 
tion, wheat flour and baking mixes containing wheat 
flour are sold for use at home. 

To produce wheat flour, millers grind the wheat ker- 
nels into a fine powder. Wheat kernels are rich in nutri- 


Lavoy I. Croy, the contributor of this article, is Professor of 
Agronomy at Oklahoma State University. 

















» ents (nourishing substances), including protein, starch, 
vitamin E, and the B vitamins—niacin, riboflavin, and thi- 
‘ amine. The kernels also contain such essential minerals 
as iron and phosphorus. 

Whole wheat flour is made from the entire kernel. It 
therefore contains the nutrients found in all parts of the 


» kernel. To produce white flour, however, millers grind 


) only the soft, white inner part of the kernel, which is 
called the endosperm. The endosperm contains the glu- 
| ten and nearly all the starch in the kernel. But white flour 
lacks the vitamins and minerals found in the bran—the 
kernels tough covering—and the germ, which is the em- 
bryo (undeveloped stage) of a new wheat plant inside 
the kernel. In the United States, Canada, and many other 
countries, millers and bakers add B vitamins and iron to 
most white flour to increase its food value. Such flour is 
called enriched flour. See Flour. 

Pasta. Wheat is the chief ingredient in macaroni, spa- 
_ ghetti, and other forms of pasta. Most pasta is made 
from semolina—the coarsely ground grain of durum 
| wheat. Manufacturers of pasta products add water and 
_ other ingredients to the semolina to form a thick paste 
or dough. They force this paste through machines that 
form it into macaroni, noodles, spaghetti, and other 
shapes. See Pasta. 

Breakfast foods. Many breakfast foods are made with 
wheat. Ready-to-eat breakfast cereals containing wheat 
include bran flakes, puffed wheat, shredded wheat bis- 
cuits, and wheat flakes. Cooked breakfast cereals made 
with wheat include cracked wheat, farina, malted cere- 
als, rolled wheat, and whole wheat meal. 

Livestock feed. Some wheat germ and bran that re- 
main after white flour is milled are used in feeds for 
poultry and other livestock. Farm animals also eat wheat 
when it is economical to feed it to them. 

Other uses. Wheat is also the source of certain sub- 
stances that are used to improve the nutritional value or 
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Foods made with wheat are a major part of the diet for over a 
third of the world’s people. Such foods include bread, cake, 
breakfast cereal, cookies, crackers, and pasta. 
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Food value of whole-grain wheat 


Carbohydrates Water 12.5% 


717% * “ 


— Protein 12.3% 


~~ Fatl.8% 


Ash 1.7% 





Source: Composition of Foods—Raw, Processed, Prepared, Agriculture Handbook No. 8, Agricul- 
tural Research Service, U.S. Department of Agriculture. Data are for hard, red winter wheat. 
flavor of foods. Vitamin-rich wheat germ and wheat 
germ oil are added to some breakfast cereals, specialty 
breads, and other foods. Glutamic acid obtained from 
wheat is used in making monosodium glutamate (MSG). 
Monosodium glutamate is a salt that has little flavor of 
its own, but it brings out the flavor of other foods. See 
Monosodium glutamate. 

The stems of wheat plants are dried to make straw, 
which can be woven into baskets and hats, made into 
strawboard for boxes, or used as fertilizer. Industry uses 
the outer coatings of wheat kernels to polish metal and 
glass. Adhesives made from wheat starch hold layers of 
plywood together. Alcohol made from wheat is used as 
a fuel and in manufacturing synthetic rubber and other 
products. 


The wheat plant 


Young wheat plants have a bright green color and 
look like grass. The mature plants grow 2 to 5 feet (0.6 to 
1.5 meters) tall. They turn golden-brown when ripe. 

Structure. The main parts of a mature wheat plant 
are the roots, stem, leaves, and head. Wheat has two 
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Feed for farm animals often contains wheat. The feed may in- 
clude the wheat germ and bran that remain after white flour is 
milled, or it may contain wheat unsuitable for milling. 
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The wheat plant grows up to 5 feet (1.5 meters) high and turns 
golden-brown when ripe. The head of the plant holds from 30 to 
50 kernels of grain. Many kinds of wheat have bristly hairs, 
called beards ar awns, which extend from the head. 


types of roots, primary and secondary. Three to five pri- 
mary roots grow out of the seed, about 14 to 3 inches 
(3.8 to 7.6 centimeters) below the surface of the soil. 
These roots usually live for only six to eight weeks. As 
the stem begins to grow out of the soil, the secondary 
roots form just below the surface. They are thicker and 
stronger than the primary roots and anchor the plant se- 
curely in the soil. Most of the root system lies in the 
upper 15 to 20 inches (38 to 50 centimeters) of soil. But if 
the soil is loose, the root system may extend as deep as 
7 feet (210 centimeters). 

Most wheat plants have a main stem and several addi- 
tional stalks, called ti//ers. Each leaf of a wheat plant has 
a sheath and a blade. The sheath wraps around the stem 
or tiller. The blade, which is long, flat, and narrow, ex- 
tends from the top of the sheath. Each blade is on the 
opposite side of the stem from the blade that is just 
below it. 

A wheat head, also called a spike, forms at the top of 
each main stem and tiller. The head is composed of a 
many-jointed stem. The head carries clusters of flowers, 
called spikelets, which branch off from each joint. Each 
primary spikelet contains a wheat kernel wrapped in a 
husk. Many kinds of wheat have bristly hairs, called 
awns or beards, which extend from the spikelets. A typi- 
cal wheat spike bears 30 to 50 kernels. 

A wheat kernel is usually }to 2inch (3 to 9 millime- 
ters) long. It has three main parts—the bran, the endo- 
sperm, and the germ. The bran, or seed coat, covers the 





surface of the kernel. The bran has several layers and 
makes up about 14 per cent of the kernel. Inside the 
bran are the endosperm and the germ. The endosperm 
forms the largest part of the kernel—about 83 per cent. 
The germ makes up only about 3 per cent of the kernel. 
It is the part of the seed that grows into a new plant after 
sowing. 

Growth and reproduction. A wheat kernel begins 
to absorb moisture and swell shortly after planting. The 
primary roots appear, and the stem starts growing to- 
ward the surface of the soil. One to two weeks later, the 
young plant appears above the ground. In less than a 
month, leaves appear and the tillers and secondary 
roots begin to grow. 

In spring when conditions are favorable, stems e/on- 
gate (lengthen) from the leaf sheaths. Heads appear on 
the tillers soon afterward. A few days after the spike 
emerges from the sheath, the flowers are pollinated and 
develop into wheat kernels. Usually, each wheat flower 
pollinates itself. Occasionally, however, pollen from one 
flower is carried by the wind and fertilizes another 
flower. 

Wheat becomes fully ripe about 30 to 60 days after 
flowering, depending on the weather. During the ripen- 
ing period, the kernels increase in size and gradually 
harden. The entire plant becomes dry and turns golden- 
brown. Ripe kernels may be white, red, yellow, or even 
purple, depending on the variety of wheat. 


Kinds of wheat 


There are several ways of classifying wheat. Wheats 
can be broadly grouped into winter wheats and spring 
wheats. Scientists classify wheat according to its species 
and variety. In addition, the government in many wheat- 
producing countries has introduced market classes to 
simplify wheat sales. 

Winter wheats and spring wheats are grouped by 
their growing season. The kind of wheat planted de- 
pends primarily on the climate. Winter wheats are 
grown in milder climates than spring wheats. In general, 
winter wheats produce higher yields. 

Winter wheat is planted in the fall and harvested the 
following spring or summer. It reaches the stage when 


Cross section of kernel of wheat 
WORLD BOOK illustration by Emily McGowan 
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| 
tillers form and then stops growing as cold weather ar- 
_rives. The plants resume growing when warm weather 
returns in the spring. Winter wheat needs such a period 
of cold weather, with short days and long nights, to 
flower. If winter wheat is planted in the spring, it ordi- 
narily will not head (produce a crop). 

Spring wheat is grown in areas with extremely cold 
_ weather. It is planted in the spring of the year and be- 
comes fully ripe that summer. 

Species of wheat. Scientists have identified about 30 
species of wheat, based on differences in such traits as 
appearance and growth patterns. Only three of these 
species—common wheat, club wheat, and durum wheat 
_—are commercially important in the United States. 
Moreover, some scientists consider club wheat to be a 
_ part of common wheat, not a separate species. Scientists 
also disagree about the classification of several other 
species. 

Common wheat is also called bread wheat. It is the 
_ most widely grown wheat species in the world. The ker- 
_ nels of common wheat may be red, amber (yellowish- 

_ brown), white, purple, or blue. They range in texture 
from hard to soft. Common wheat includes both winter 
» and spring wheats. It is grown on the prairies of the cen- 
tral United States and Canada and in most major wheat- 
producing areas of the world. 
Club wheat is closely related to common wheat. Its 
_ kernels are white or red and are usually soft in texture. 
Inthe United States, club wheat is grown mainly in the 
_ Pacific Northwest. Club wheat may be of the winter or 
_ spring type. 
Durum wheat has hard kernels that are white, red, 
amber, or purple. Ground durum wheat holds together 
_ well when made into a paste. For this reason, durum 
wheat is used in pasta products. In North America, most 
durum wheat is of the spring wheat type and is grown 
_ in Minnesota, the Dakotas, and southern Canada. 





Common wheat, the most widely 
grown wheat species, includes both win- 
ter and spring types. 





Club wheat has a short, thick head that 
is usually nonbearded. It includes both 
winter and spring types. 
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Some species of wheat 


Common name Latin name Common name Latin name 
Club Triticum — Persian T. carthlicum 
compactum Polish I. polonicum 

Common T.aestivum Shot I. sphaerococ- 
or Bread cum 
Cone, Poulard, TF turgidum Spelt T. spelta 
or Rivet Wild einkorn T. boeo- 
Durum I. durum ticum 
Einkorn IT. monococcum Wild emmer I. dicoc- 
Emmer I. dicoccon coides 


Varieties of wheat. Each wheat species is divided 
into many varieties. These varieties differ in such charac- 
teristics as grain yield; growing time; grain protein con- 
tent; and the ability to resist cold, drought, disease, and 
insect pests. 

More than 40,000 varieties of wheat have been pro- 
duced in the world. Scientists keep seeking new varie- 
ties with the most desirable combination of characteris- 
tics. In laboratories at agricultural experiment stations, 
seed companies, and universities, scientists breed new 
varieties by a process called crossing. \n crossing, pol- 
len from one variety is used to fertilize plants of another 
variety. The offspring form a new variety with some 
characteristics of both parent varieties. The offspring 
with the most desirable characteristics are grown for 
several generations to ensure that the new variety is 
pure and has acceptable characteristics. 

Commercial classes of wheat. The United States 
Department of Agriculture (USDA) divides wheat into 
seven market classes based on such qualities as the 
color and texture of the kernels. These classes are (1) 
hard red winter wheat, (2) soft red winter wheat, (3) hard 
red spring wheat, (4) durum wheat, (5) red durum wheat, 
(6) white wheat, and (7) mixed wheat. 

The USDA market classes help the government regu- 
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Durum wheat is usually bearded and 


has hard kernels. Most durum wheat in 
North America is spring wheat. 
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late the quality of wheat sold in the United States. They 
also help milling companies and exporters select the 
grain they purchase. Each class has different characteris- 
tics and uses. In general, hard wheats have more protein 
than soft wheats do. Hard red wheats make excellent 
bread flour. Soft red wheats are used for cakes, cookies, 
and pastries. Durum wheats are purchased to make 
pasta products. White wheats are soft and best suited 
for breakfast foods and pastries. Mixed wheats consist 
of wheats from two or more classes. 


How wheat is grown 


Wheat grows in a wide range of climates and soils. 
But a good wheat crop requires suitable weather and 
proper soil. To achieve the highest yields, wheat farmers 
must use high-quality seed that is free from disease. 
Farmers also must plant and harvest the wheat at just 
the right time. In addition, they must protect the grow- 
ing crop from damage caused by diseases and pests. 

The basic steps for growing wheat are much the 
same all over the world. However, wheat farms differ in 
size and levels of mechanization (work done by machin- 
ery). In many nonindustrial countries, wheat farmers use 
animals to pull their plows across small plots. They also 
may plant and harvest their crops by hand. In industrial- 
ized countries, nearly all the wheat is grown on large 
farms with the aid of tractors and specialized machinery. 
This section describes how wheat is grown on a large, 
mechanized farm. 

Climate conditions. Fairly dry and mild climates are 
the most favorable for growing wheat. Extreme heat or 
cold, or very wet or very dry weather will destroy both 
spring and winter wheat. Weather conditions, including 
temperatures and rainfall, influence when wheat is 
planted. Planting seeds too early or too late reduces the 
yield. Late planting of winter wheat also increases the 
chance of damage from cold. 

Farmers plant winter wheat in time for the young 
plants to become hardy enough to survive the winter 
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cold. Winter wheat is planted as early as September 1 in 
Montana and as late as November 1 in Texas, where 
cold weather arrives much later. In northern winter 
wheat areas, farmers may plant wheat in furrows (nar- 
row channels) a few inches deep. These furrows fill with 
blowing snow, which acts like a blanket and protects the 
plants from extreme cold. 

Spring wheat is exposed to fewer weather hazards 
because it has a far shorter growing period than winter 
wheat does. Farmers in northern Nebraska and South 
Dakota may plant spring wheat in early March. Farmers 
to the north—in Minnesota and North Dakota— may wait 
until mid-April to plant spring wheat. 

Soil conditions. Wheat grows best in the kinds of 
soil called clay Joam and silt loam (see Loam). The soil 
should contain much decayed organic (plant and animal) 
matter to provide food for the wheat plants. If the soil 
lacks some nutrients, a farmer may add these in the 
form of fertilizer. 

In many parts of the world, farmers grow wheat on 
the same land every year. After many years, such land 
may lack the nutrients needed to produce a good crop. 
In addition, erosion by wind or water can remove nutti- 
ents from the soil. Farmers commonly have samples of 
soil tested to determine if the soil has the necessary nu- 
trients. Such tests also indicate the amount of acid in the 
soil. If soil becomes too acid, wheat will not grow well 
and may not even sprout. Farmers can add fertilizer and 
lime to the soil to restore nutrients and reduce acidity. 

Some farmers do not plant wheat on the same land 
every year. They may plant wheat in rotation with such 
crops as clover, corn, oats, soybeans, or timothy. This 
practice returns nutrients to the soil and helps control 
diseases and pests. In regions with little rainfall, farmers 
may plant a field every other year. Between wheat crops, 
they leave the field fa//ow (unplanted) so that it can store 
moisture. 

Preparing the soil. Wheat farmers prepare fields for 
the next crop by plowing. They begin plowing as soon 
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Plowing the field is the first 
step in preparing the soil for 
planting wheat. The plow 
turns and loosens the earth to 
aid in planting. Plowing also 
makes it easier for the seeds 
to sprout and grow. 





as possible after harvest. Plowing breaks up the soil sur- 
face and allows moisture to soak into the ground where 
itis stored for the next crop. It also buries weeds and 
the remains of the previous crop. This plant matter re- 
leases nutrients as it decays. In areas that suffer from 
erosion, farmers use a plow that loosens the soil but 
leaves plants on the surface. These plants help reduce 
erosion. 

Just before planting wheat, farmers prepare the seed- 
bed with a device called a spring-tooth harrow. Harrows 
have sharp metal spikes that break up chunks of earth 
into small pieces that can pack closely around the wheat 
seeds. 

Planting. Farmers use a tractor-drawn machine 
called a dri// to plant wheat seed. The drill digs furrows 
just deep enough to plant the seeds. At the same time, it 
drops the seeds, one by one, into the furrows and cov- 
ers the seeds with soil. Some drills also drop a small 
amount of fertilizer with the seed. Drills can be set to 
plant the desired number of seeds per acre. Seeding 
rates range from about 4 bushel per acre (1.2 bushels 
per hectare) in dry regions to about 2 bushels per acre 
(4.9 bushels per hectare) in moist regions. With a large 
drill, a farmer can plant more than 200 acres (81 hec- 
tares) of wheat a day. 

Care during growth. Growing wheat can suffer 
damage from diseases, insect pests, and weeds. Wheat 
farmers employ various practices to help prevent such 
damage. 

Controlling diseases. The most destructive wheat dis- 
ease is rust. This disease is caused by a fungus that 
grows on the wheat plant and produces small, rust-col- 
ored spots on the leaves, stems, and heads. The spots 
later turn brown. The fungi draw food and water from 
the wheat plant. This action may prevent the kernels 
from developing. There are two types of rust, leaf rust 
and stem rust. To protect their wheat crops, farmers 
often destroy nearby barberry plants, on which the stem 
rust fungus must live during some stages of its growth. 
Some varieties of wheat are resistant to certain kinds of 
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Planting wheat requires 
from 4 bushel to 2 bushels of 
seeds per acre (1.2 to 4.9 
bushels per hectare). A ma- 
chine called a drill, left, drops 
the seeds into the ground and 
covers them with soil. 
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rust. Breeders continue to develop more varieties of 
wheat that can resist rust. See Rust. 

Another serious fungus disease that harms wheat ker- 
nels is smut The two main kinds that attack wheat are 
bunt (also called stinking smut and /oose smut. Wheat 
kernels infected with bunt fill with a black mass of smut 
spores. These infected kernels are called smut balls. 
When smut balls break, they release a rotten, fishy odor. 
If smut balls break during harvesting, the spores spread 
and contaminate thousands of other kernels. If infected 
kernels are sown, the next crop also will be damaged. In 
wheat plants infected with loose smut, black smut 
spores replace both the kernels and the husks. Wind 
carries these spores to other wheat plants, spreading 
the disease. Farmers can control both kinds of smut by 
treating the seeds before planting or by spraying their 
crop with a chemical that kills the spores. Some varieties 
of wheat can resist smut infection. See Smut. 

Several other diseases attack wheat, but in most cases 
they do not cause widespread damage. They include 
flag smut, glume blotch, leaf blotch, scab, take-all, black 
chaff, and mosaic. 

Controlling insect pests. Insects damage about 10 per 
cent of the United States wheat crop every year. More 
than 100 different kinds of insects attack wheat. Some, 
including grasshoppers and locusts, eat the stems and 
leaves of the wheat plant. Wireworms, cutworms, and 
some other insects eat the roots and seeds or cut the 
wheat stem at the surface of the soil. Still other insects, 
including Hessian flies, suck sap from the stems. Insects 
that damage wheat also include army worms, cereal leaf 
beetles, greenbugs, jointworms, wheat stem sawflies, 
and wheat stem maggots. Grain weevils and Angoumois 
grain moths attack stored wheat grain. 

Some varieties of wheat are resistant to Hessian flies 
and wheat stem sawflies. Farmers can control other in- 
sect pests by using insecticide sprays. Planting winter 
wheat after the Hessian flies that hatch in the fall have 
died also helps farmers to reduce the crop damage 
caused by this insect pest. 
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Harvesting wheat is often done with a machine called a com- 
bine. The combine cuts the stalks and threshes the wheat—that 
is, separates the kernels from the rest of the plant. 


Controlling weeds. Weeds rob wheat plants of mois- 
ture and nourishment. This loss reduces grain yields. 
Certain weeds can spoil a wheat crop. For example, wild 
garlic and wild onions give wheat an odor that makes it 
unfit for use as flour. Other weeds that cause serious 
damage to wheat crops include Canada thistle, cheat, 
field bindweed, Russian thistle, wild morning glory, wild 
mustard, and wild oats. Careful preparation of the 
seedbed helps prevent the growth of weeds. If weeds 
become a problem among growing wheat plants, farm- 
ers may apply chemicals that have been approved for 
such use by government agencies. 

Harvesting. Farmers harvest wheat as soon as possi- 
ble after it has ripened, before bad weather can damage 
the crop. Wheat is ready for harvest when moisture 
makes up no more than 14 percent of the weight of the 
kernel. To check for ripeness, farmers may take a sam- 
ple to a grain storage elevator for moisture testing. 
Farmers also may test wheat by biting a kernel or break- 
ing it with their fingernails. When ready for harvest, the 
kernels are hard and brittle and break with a sharp, 
cracking sound. 

Large mechanized farms use huge, self-powered ma- 
chines called combines to harvest wheat. Combines cut 
the stalks and thresh—that is, separate the kernels from 
the rest of the plant. In North America, large teams of 
combines follow the wheat harvest north from Texas to 
Canada. These combine teams move from field to field, 
operating day and night to harvest the wheat on time. 


Where wheat is grown 


The world’s leading wheat-producing countries in- 


Harvesttime around the world 


Harvesting the world’s wheat crop takes place all year. Each 
month, wheat is gathered and threshed somewhere in the 
world, as shown below. 

January: Argentina, Australia, Chile, and New Zealand. 

February: Chile, Myanmar, New Zealand, and Uruguay. 

March: India and upper Egypt. 

April: Lower Egypt, India, |ran, Mexico, and Morocco. 

May: Algeria, China, Japan, Spain, and Southwestern United 
States. 

June: China, southern France, Greece, Italy, Portugal, Spain, 
Tunisia, Turkey, and the United States south of about 40° 
north latitude. 

July: Bulgaria, Croatia, southern England, France, Germany, 
Hungary, Kazakhstan, Moldova, Romania, Russia, Ukraine, 
Northern United States, and Yugoslavia. 

August: Belgium, Canada, Denmark, northern England, Kazakh- 
stan, Moldova, the Netherlands, Russia, Ukraine, and North- 
ern United States. 3 

September and October: Parts of Canada, Kazakhstan, Russia, 
Scandinavian countries, and Scotland. 

November: Argentina, Brazil, Venezuela, and South Africa. 

December: Argentina and Australia. 


clude Canada, China, France, India, Russia, and the Unit- 
ed States. Some countries produce more wheat than 
their own people consume. Farmers in these countries 
depend heavily on export sales. The United States leads 
all other countries in exports of wheat and wheat flour. 
Argentina, Australia, Canada, and France also export 
large amounts of wheat. China is one of the world’s 
leading importers of wheat. 

Asia. In China, farmers grow wheat in many areas of 
the country, primarily on the North China Plain in the 
east. Most of China’s farmers plant winter wheat. In 
some irrigated fields, they plant such crops as corn, cot- 
ton, or soybeans between the rows of wheat before the 
wheat is ready for harvest. 

Farmers in Kazakhstan and central Russia grow softer 
varieties of spring wheat. The growing region is ona 
level prairie with deep, fertile soils. This area, called the 
Black Earth Belt, extends about 2,000 miles (3,200 kilome- 
ters) from the Danube River Basin in eastern Europe 
across northern Kazakhstan and into central Russia. 

India, Pakistan, and Turkey are also among the major 
wheat-producing countries of Asia. Farmers plant winter 
wheat across much of northern India just after the sum- 
mer rains stop. 

Europe. Farmers in Moldova, Ukraine, and the Euro- 
pean part of Russia grow hard red winter wheat. Other 
wheat-producing countries of Europe include France, 
Germany, Italy, and the United Kingdom. 

North America. In the United States, the many vari- 
eties of wheat are planted at different times and in dif- 
ferent areas, depending on the climate. In the southern 
Great Plains— Texas, Oklahoma, Kansas, Colorado, and 
Nebraska—farmers grow hard red winter wheat. In Min- 
nesota and the northern Great Plains—South Dakota, 
North Dakota, and Montana—farmers plant hard red 
spring wheat. Winters in this region are often too cold 
for winter wheat. Spring durum wheat is also grown 
widely in the northern Great Plains. Smaller amounts of 
winter durum wheat are planted in Arizona and Califor- 
nia. 

In the Midwest and the East—in such states as Mis- 
souri, Illinois, Indiana, Ohio, and Pennsylvania—farmers 
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commonly plant soft red winter wheat. White wheat is 
grown in Michigan and New York. 

In the western United States, the chief wheat- 

_ producing areas are the Columbia River Valley and the 
uplands of Washington, Oregon, and Idaho. This region 
has deep, fertile soils that hold water well. Most of the 
wheat grown is white wheat. White wheat also is grown 
in California. 

In Canada, most wheat is grown in the Prairie Prov- 
inces—Saskatchewan, Alberta, and Manitoba. Nearly all 
of Canada’s crop is hard red spring wheat, though some 
other wheats, especially durum, are also grown. 

South America. The primary wheat-growing area in 


South America is the Pampa—a fertile plain in Argentina. 


Hard red winter wheat is grown on huge, mechanized 
plantations in the Pampa. 

Australia. Farmers in Australia grow wheat in the 
southern part of the country. Nearly all of Australia’s 
crop is white spring wheat. 


Marketing wheat 


Transporting and storing wheat. After the harvest, 
most farmers haul their wheat by truck to a country 
grain elevator for storage. Each truck empties its load of 
grain into a pit. A conveyor belt then scoops up the 
grain, carries it to the top of the elevator, and dumps it 
into a tall storage bin. Country elevators dry and clean 
the grain they receive and provide farmers with market- 
ing information. Country elevators assign the grain to 
one of six grades, based on its weight and quality. The 
grades have different uses, and wheat is marketed on 
the basis of its grade. Country elevators receive most of 


their wheat directly from farmers, but some of the wheat 


may come from smaller country elevators. 

From the country elevator, wheat travels by truck or 
railroad boxcar to a terminal elevator located in a large 
grain market or shipping center. Different lots may be 
combined at the terminal elevator to produce blends 
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needed by flour mills. If the grain is to be exported, the 
United States Department of Agriculture inspects and 
grades it. Terminal elevators commonly hold from 1 mil- 
lion to 10 million bushels of wheat, though some can 
hold much more. See Grain elevator. 

From the terminal elevator, some wheat is loaded into 
huge ships for export. Much of the remainder is carried 
by truck, rail, or barge to mills for grinding into flour. 
The rest is shipped to other processors to be used in 
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One bushel equals 60 pounds (27.2 kilograms), 
Figures are for a three-year average, 1999-2001. 
Source: Faod and Agriculture Organizatiun of the United Nations. 
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animal feed or other industrial products. For a descrip- 
tion of flour milling, see Flour (How white flour is 


milled). 


Buying and selling wheat. In the United States, mill- 
ing companies buy some wheat directly from farmers. 
Most often, however, country elevators buy the farmers’ 
wheat. Most wheat stored in grain elevators is sold 
through a commodity exchange or grain exchange. The 
Chicago Board of Trade and the Kansas City (Missouri) 
Board of Trade are two large grain exchanges. An ex- 
change itself does not buy or sell any wheat. It is an or- 
ganized market where people who want to buy a com- 
modity (good) meet those who want to sell it. These 
traders include farmers, representatives of grain eleva- 
tors and flour mills, and exporters. In addition, some 
traders are speculators—that is, they buy and sell a com- 
modity in the hope of making a profit without actually 
exchanging the commodity itself. 

Buyers may purchase wheat already in storage. The 
larger exchanges also have a futures market where 
traders make contracts to buy and sell wheat at a speci- 
fied price and future date. The futures market helps 
milling companies and other processors by assuring 
them a steady supply of grain at prices determined well 
in advance of delivery. See Commodity exchange. 

A government agency, the Canadian Wheat Board 
(CWB), markets wheat in Canada. The CWB represents 
farmers, consumers, and the government. It buys and 
sells wheat at prices established by the government, es- 
tablishes quotas for purchases from wheat farmers, and 
regulates exports. Wheat farmers are paid when they 
deliver their crop to a country elevator. The farmers’ 
wheat is then pooled and sold by the wheat board. The 
farmers may receive an additional payment after the 
crop has been sold. Under this system, all farmers re- 


Wheat-producing areas 
in North America 

Wheat is grown in large 
quantities in the United States 
and Canada. Spring wheat is 
raised in the northern Great 
Plains states and in the Prairie 
Provinces. Severe winters 
prevent planting in both these 
regions in the fall. The winter 
wheat belt extends from the 
southern Great Plains states 
through the eastern United 
States. 
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Leading wheat-growing states and provinces 


One bushel equals 60 pounds (27.2 kilograms). 
Figures are for a three-year average, 1998-2000. 
Sources: U.S. Department of Agriculture; Statistics Canada. 


ceive the same price for wheat of similar quality, and 
they are guaranteed a fair share of the market. 
Controlling wheat production. Worldwide wheat 
production varies greatly from year to year, depending 
on weather and the amount of land planted. In years of 
high production, many countries may harvest more 
wheat than they can use. They can either store the sur- 
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A country elevator stores wheat after it has been harvested. 
The elevator cleans the wheat and grades its quality. Grain is 
bought or sold on the basis of its grade. 


plus or sell it to countries that need wheat. As countries 
try to unload their surplus, the price of wheat tends to 


_ drop. Sometimes, the price falls far below the farmers’ 


cost of growing the wheat. If wheat prices remain low, 
farmers may decide to plant less wheat or switch to an- 
other crop. Then, in years of low production, there may 
be too little wheat to feed the people. 

In many countries, the government has farm pro- 
grams aimed at matching production levels with ex- 
pected market demand, thus preventing large surpluses 
or shortages. Some governments support wheat prices 
by guaranteeing to buy surplus wheat at a “target” price 
if the market price falls below that price. The govern- 
ment may store the surplus wheat and sell it later when 
the price rises. 

Other government programs aim at increasing or re- 
ducing the acreage planted, depending on the country’s 
needs. The United States, for example, has a wheat sur- 
plus year after year. From 1962 to 1973 and again in the 
late 1970's, the U.S. government tried to limit the amount 
of land planted in wheat by paying farmers to leave 
fields unplanted. It offered a payment-in-kind (PIK) pro- 
gram in 1983 and 1984. Under this program, farmers 
who restricted their acreage could receive payment in 
surplus wheat that the government had stored from pre- 
vious years. Farmers could sell this wheat or store it. A 
modified PIK program began in 1986. This new program 
allowed farmers to receive payment in other commodi- 
ties besides wheat. 


History 


Origins. Scientists believe that wild relatives of wheat 
first grew in the Middle East. Species from that region— 
wild einkorn, wild emmer, and some wild grasses—are 
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the ancestors of all cultivated wheat species. At first, 
people probably simply gathered and chewed the ker- 
nels. In time, they learned to toast the grains over a fire 
and to grind and boil them to make a porridge. Frying 
such porridge resulted in flat bread, similar to pancakes. 
People may have discovered how to make yeast bread 
after some porridge became contaminated by yeast. 

Wheat was one of the first plants to be cultivated. Sci- 
entists think that farmers first grew wheat about 11,000 
years ago in the Middle East. Archaeologists have found 
the remains of wheat grains dating from about 9,000 B.C. 
at the Jarmo village site near Damascus, Syria. They also 
have found bone hoes, flint sickles, and stone grinding 
tools that may have been used to plant, harvest, and 
grind grains. 

The cultivation of wheat and other crops led to enor- 
mous changes in people's lives. People no longer had to 
wander continuously in search of food. Farming pro- 
vided a handier and more reliable supply of food and 
enabled people to establish permanent settlements. As 
grain output expanded, many people were freed from 
food production and could develop other skills. With 
the improvement of agricultural and processing meth- 
ods, people in some areas grew enough grain to feed 
people in other lands. In this way, trade developed. 
Thriving cities replaced tiny villages. These changes 
helped make possible the development of the great an- 
cient civilizations. 

The spread of wheat farming. By about 4,000 B.C, 
wheat farming had spread to much of Asia, Europe, and 
northern Africa. New species of wheat gradually devel- 
oped as a result of the accidental breeding of cultivated 
wheats with wild grasses. Some of the new wheats had 
qualities that farmers preferred, and so those kinds 
began to replace older wheats. Emmer and einkorn 
were cultivated widely until durum wheat appeared 
about 500 B.C. By about A.D. 500, common wheat and 
club wheat had developed. 

Wheat was brought to the Americas by explorers and 
settlers from many European countries. In 1493, Christo- 
pher Columbus introduced wheat to the New World on 
his second trip to the West Indies. Wheat from Spain 
reached Mexico in 1519 and Argentina by 1527. Spanish 
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Dale Wittner, West Stock 
At a grain exchange, traders buy and sell wheat and other 
crops. The traders include farmers, representatives of grain ele- 
vators and flour mills, and exporters. 
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missionaries later carried wheat with them to the Ameri- 
can Southwest. In Canada, French settlers began grow- 
ing wheat in Nova Scotia in 1605. 

English colonists planted wheat at Jamestown, Va., in 
1611 and at Plymouth Colony in New England in 1621. 
But the New England colonists had less luck with wheat 
than with the corn the Indians gave them. Colonists from 
the Netherlands and Sweden had more success grow- 
ing wheat in New York, New Jersey, Delaware, and 
Pennsylvania. 

Wheat farming moved westward with the pioneers. 
Wheat grew well on the Midwestern prairies, where the 
climate was too harsh for many other crops. Large ship- 
ments of wheat traveled to markets in the East by canal 
and railroad. By the 1860s, Illinois, Indiana, lowa, and 
Ohio had become leading wheat-producing states. 

The introduction of winter wheat gave the U.S. wheat 
industry a major boost. In the 1870's, members of a reli- 
gious group called the Mennonites immigrated from 
Russia to Kansas. They brought with them a variety of 
winter wheat called Turkey Red, which was extremely 
well suited to the low rainfall on the Great Plains. Turkey 
Red and varieties that were developed from it soon 
were planted on nearly all the wheat farms in Kansas 
and nearby states. Many present-day varieties of wheat 
grown in the United States can be traced to Turkey Red. 

The mechanization of wheat farming. From the 
beginnings of agriculture until the early 1800s, there 
was little change in the tools used for wheat farming. 
For thousands of years, farmers harvested wheat by 
hand with a sickle or a scythe. The stalks were then tied 
into bundles and gathered into piles to await threshing. 
To thresh the grain, livestock trampled the stalks or 


as 


a % a3 » -— s 32 f aD. 
f E ‘ i 
[see > aA "AS a ean 


rm me essed 2 gs a 


_— 


farmers beat the stalks with a hinged stick called a flail. 
After the grain was loosened from the stalks, the wheat 
was tossed into the air. The chaff blew away, leaving the 
kernels behind. This process was called winnowing. 
Much grain spoiled because it took so long to harvest 
and thresh it. 

Machines that were developed in the 1800's made 
wheat farming far more efficient. The American inventor 
Cyrus McCormick patented the first successful reaping 
machine in 1834. By the 1890's, most reapers had an at- 
tachment that tied the stalks in bundles. Also in 1834, 
two brothers from Maine, Hiram and John Pitts, built a 
threshing machine. The thresher could do in a few 
hours the work that once took several days. A combined 
harvester-thresher, or combine, was developed in the 
1830's by Hiram Moore and John Haskall of Michigan. 
However, most farmers continued to use separate reap- 
ers and threshers. During the 1920's, a shortage of farm 
labor coupled with improvements in combines led 
more farmers to use them. 

Until the late 1800's, most farm equipment was pow- 
ered by farm animals or human labor. During the 1880's, 
steam engines gradually replaced the animals that 
pulled most farm machinery in the United States. By the 
early 1920's, internal-combustion engines were used to 
power tractors and other farm machines. 

Mechanization has greatly reduced the amount of 
human labor needed to grow wheat. Before 1830, it took 
a farmer more than 64 hours to prepare the soil, plant 
the seed, and cut and thresh 1 acre (0.4 hectare) of 
wheat. Today, it takes less than 3 hours of labor. Mecha- 
nization has also enabled farmers to cultivate much 
larger areas. Using hand tools, a farm family can grow 
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A steam-powered threshing machine, above, was used by wheat farmers of the late 1800's and 
early 1900's. The machine separated the kernels from the stalks and blew the husks from the ker- 
nels. Threshers were so expensive that a group of farmers bought and shared one machine. 
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New varieties of wheat have enabled many countries to in- 
crease grain production. American agricultural scientist Norman 
E. Borlaug, above in yellow cap, won the 1970 Nobel Peace Prize 
for research that led to high-yield wheat varieties. 


about 2.5 acres (1 hectare) of wheat. But with modern 








machinery, the same family can farm about 1,000 acres 
(405 hectares). 

Breeding new varieties of wheat. Some of the most 
important advances in the history of wheat resulted 
from the scientific breeding of wheat begun during the 
1900's. By developing new varieties of wheat, plant 


_ breeders greatly increased the yield of wheat per acre 


or hectare of land. Some varieties have higher yields be- 
cause they can resist diseases or pests. Others mature 


_ early, enabling the grain to escape such dangers as ear- 


ly frosts and late droughts. Breeders also developed 
plants with strong stalks that can support a heavy load of 


_ grain. Many high-yield varieties require large amounts 
_ of fertilizers or pesticides. 


During the mid-1900's, agricultural scientists led a 
worldwide effort to boost grain production in develop- 
ing countries. This effort was so successful that it has 
been called the Green Revolution. \ts success depended 
primarily on the use of high-yield grains. In 1970, Ameri- 
can agricultural scientist Norman E. Borlaug was award- 
ed the Nobel! Peace Prize for wheat research that led to 
the development of these varieties. See Borlaug, Nor- 
man E. 

The Green Revolution reduced the danger of famine 
in many developing countries. It helped these countries 
become less dependent upon imported wheat for their 
growing population. It also helped focus attention on 
obstacles to increasing the world’s food supply. For ex- 
ample, water supplies are often limited and soils are of 
poor quality. Many farmers cannot afford irrigation sys- 
tems or the large amounts of fertilizers and pesticides 
the new grains require. In some developing countries, 
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grain can be damaged or spoiled by insects, rodents, 
poor transportation, and poor distribution systems. Fi- 
nally, in many countries, the population is growing 
faster than the food supply, offsetting the gains achieved 
by the Green Revolution. Lavoy I. Croy 

Scientific classification. Wheat belongs to the grass family, 
Poaceae or Gramineae. It makes up the genus /riticum. 


Related articles in World Book include: 


Enemies of wheat 


Army worm Grasshopper Mosaic disease 
Chinch bug Hessian fly Rust 
Grain weevil Locust Smut 
Growing and harvesting wheat 
Agriculture Kansas (picture) 
Alberta (picture) McCormick, Cyrus Hall 
Combine North Dakota (picture) 
Dry farming Reaper 


Farm and farming 
Grain elevator 


Saskatchewan (picture) 
Threshing machine 


Products from wheat 


Bran Food (picture) Pasta 
Bread Gluten Starch 
Flour 
Other related articles 
Borlaug, Norman E. Grain 
Commodity exchange Grass 
Food supply Triticale 
Outline 
I. Uses of wheat 

A. Food for people 

B. Livestock feed 

C. Other uses 

ii. The wheat plant 
A. Structure 
B. Growth and reproduction 
itl. Kinds of wheat 

A. Winter wheats and spring wheats 

B. Species of wheat 

C. Varieties of wheat 

D. Commercial classes of wheat 

IV. How wheat is grown 
A. Climate conditions D. Planting 


B. Soil conditions 
C. Preparing the soil 
V. Where wheat is grown 
A. Asia 
B. Europe 
C. North America 
D. South America 
E. Australia 
Vi. Marketing wheat 
A. Transporting and storing wheat 
B. Buying and selling wheat 
C. Controlling wheat production 
Vil. History 


E. Care during growth 
F. Harvesting 


Questions 


What part of the wheat kernel is used in making white flour? 

Why do some farmers plant wheat in rotation with other crops? 

What are tillers? 

Which three major wheat-farming machines were developed 
during the 1830's? 

What are the three leading wheat-producing countries? 

When and where do scientists think people first grew wheat? 

What was the Green Revolution: 

How many kernels does a typical head of wheat have? 

What is a grain exchange? 

How is the development of ancient civilizations linked to the his- 
tory of wheat? 
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Wheatley, Phillis (1 753?-1784), was the first important 
black American poet. She was brought to Boston ona 
slave ship when she was about 8 years old. John Wheat- 
ley, a wealthy merchant tailor, bought Phillis as a servant 
for his wife. 

The Wheatleys taught Phillis to read and write. She 
also studied geography, history, and Latin. She began to 
write poetry when she was about 14. In 1773, she visited 
England, where her Poems on Various Subjects, Reli- 
gious and Moral was published that year. 

Wheatley was deeply religious. Some of her poems 
expressed her satisfaction at becoming a Christian in 
American society. She also wrote about more worldly is- 
sues, as in ‘To the Right Honorable William, Earl of Dart- 
mouth’ (1773). In this poem, Wheatley contrasted her 
status as a slave with the demand of the American Colo- 
nies for independence. After returning from England, 
Wheatley was freed and married John Peters, a free 
black man. Her reputation as a poet soon declined, and 
she died virtually unknown. Jerome Loving 
Wheatstone, Sir Charles (1802-1875), was a British 
physicist and inventor. He became best known for his 
work in electric telegraphy and on electric measuring 
devices. These devices include the “Wheatstone bridge,” 
which he did not invent but improved, and the rheostat, 
which he invented. See Rheostat; Telegraph (Develop- 
ment of the telegraph); Wheatstone bridge. 

Wheatstone experimented on the speed of electricity 
in wires, and suggested that electricity be used to send 
messages. With W. F. Cooke, he patented an electric 
telegraph in 1837, about the same time that Samuel 
Morse developed his telegraph in the United States. 
Wheatstone’s device was widely used in Great Britain. 
He also did important research in acoustics and con- 
ducted experiments on underwater telegraphy. 

Wheatstone was born in Gloucester. He became pro- 
fessor of experimental philosophy at King’s College, 
London, in 1834. David F. Channell 
Wheatstone bridge is a type of electric circuit used 
to determine an unknown resistance (see Electric cir- 
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A Wheatstone bridge is an electric circuit used to measure an 
unknown resistance. A battery produces a flow of current 
through the circuit, and a variable resistor is adjusted until the 
galvanometer shows no current flow. The unknown resistance 
then can be calculated using a mathematical formula. 


cuit [Circuit mathematics)). It consists of four resistors 
whose arrangement is usually represented by the figure 
of a diamond. 

Two of the circuit's resistors have known resistances. 
They come together at an angle and form the top half of 
the diamond. In the lower half, a resistor representing 
an unknown resistance is connected to a variable resis- 
tor that can be adjusted to a known resistance. A device 
called a ga/vanometer, which measures current, is con- 
nected to the top and bottom corners of the diamond to 
bridge the two halves of the circuit. The other corners 
are connected to a battery, which produces a current 
through the resistors. The variable resistor is adjusted 
until the voltage at the top and bottom corners of the 
circuit are equal. At this point, the galvanometer shows 
no current flow, and the circuit is said to be balanced. 
The unknown resistance can then be determined by 
using the following formula: 


(i 
R=\le} ® 
The unknown resistance (R,) is found by multiplying the 
ratio of the two known resistances (R, and R,) by the 
variable resistance (R,). Robert B. Prigo 
Wheel and axle is a mechanical device used in lifting 
loads. It is one of the six simple machines developed in 
ancient times and ranks as one of the most important in- 
ventions in history. The simplest wheel and axle has a 
cylinder and a large wheel, fastened together and turn- 
ing on the same axis. The wheel and axle is a first-class 
lever (see Lever). The center of the axle (the cylinder) 
corresponds to the fulcrum. The radius of the axle corre- 
sponds to the load arm. The radius of the wheel corre- 
sponds to the force, or effort, arm to which force is ap- 
plied. Sometimes a crank is used instead of a wheel. 
The advantage of a wheel and axle is that it can lift 
heavy loads with little effort on our part. The following 
law gives the ratio between the two: 7he force applied 
multiplied by the radius of the wheel equals the load 
multiplied by the radius of the axle. To reduce this to a 
formula, let F stand for force; R for the radius of the 
wheel; Z for the load; and r for the radius of the axle. 


L_R 
PX = ee a 
The mechanical advantage of a machine is always the 
ratio of the load (Z) to the force (F) (see Machine [Me- 
chanical advantage]). Let us use an example in which the 
radius of the wheel (R) is 10 inches, the radius of the axle 
(r) is 1 inch, and the load (Z) is 20 pounds. If there were 
no friction, the formula would be 22 = 42. Since 
10F=20, the force needed would be the same as that 
normally used to lift a mere 2 pounds. The mechanical 
advantage, the ratio of Z to F, would be 22, or 10. 

Uses of the wheel and axle. In the ordinary wind- 
lass used for raising water from a well, a crank replaces 
the wheel. The hand applies the effort to the crank. The 
weight of the bucket of water is the load. In a grind- 
stone, the radius of the wheel is usually longer than the 
crank handle, because speed is needed as well as force. 
Sometimes teeth or cogs may be placed around the 
edge of the wheel, as in a cogwheel, or on the sprocket 
wheel of a bicycle. W. David Lewis 

See also Ratchet; Windlass; Work. 
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Wheelbarrow is a device for moving loads. It consists 
_of a tub or box mounted on a wheel with two handles 


that extend under the body and join on the axle of the 
wheel. Wheelbarrows may be made of wood, plastic, or 


metal. They usually have rubber tires. 


The wheelbarrow is a second-class lever (see Lever). 
It helps people lift loads with less effort. The longer the 
handles of the wheelbarrow, the less force required to 
lift a given load. Robert C. Post 
Wheeler, Burton Kendall (1882-1975), a Montana 
Democrat, served in the United States Senate from 1923 
until 1947. In 1924, he ran unsuccessfully for vice presi- 
dent on the Progressive Party ticket (see Progressive 
Party). He helped expose the scandals during the presi- 


_ dential administration of Warren G. Harding. Wheeler 


was an extreme isolationist before World War II (1939- 


1945). In 1962, he published his autobiography, Yankee 


from the West. He was born in Hudson, Massachusetts. 

David E. Kyvig 
Wheeler, Joseph (1836-1906), was an American sol- 
dier who served in campaigns against the Indians be- 
fore he joined the Confederate Army in 1861. During the 
American Civil War (1861-1865), he served as a cavalry 
general at the Battle of Shiloh and in campaigns in Ten- 
nessee and Georgia. After the war, Wheeler practiced 
law in Alabama and served several terms as a Democrat- 
ic U.S. congressman between 1881 and 1900. He com- 
manded U.S. forces during the Spanish-American War 
of 1898 and in the Philippine Insurrection of 1900. 

Wheeler was born near Augusta, Georgia, and gradu- 
ated from the U.S. Military Academy. A statue of him 
represents Alabama in Statuary Hall. 

Steven E. Woodworth 


_ Wheeler, William Almon (1819-1887), served as vice 
_ president of the United States from 1877 to 1881 under 

_ President Rutherford B. Hayes. He also served as a Re- 

_ publican from New York in the U.S. House of Represent- 


atives from 1861 to 1863 and from 1869 to 1877. Asa 


' congressman, he devised the Wheeler Adjustment in 


1874 to settle a disputed election in Louisiana. 
Wheeler opposed the so-called Salary Grab Act of 
1873, by which members of Congress granted them- 


' selves and other government officials pay increases. 


Wheeler refused to profit from the additional income. 
He bought government bonds, and then had the bonds 
canceled. 

Wheeler was born in Malone, New York. He was a 
successful lawyer and businessman. 

See also Vice President of the United States (picture). 
Wheeling (pop. 31,419; met. area pop. 153,172) is an in- 
dustrial city on the Ohio River in northern West Virginia 
(see West Virginia [political map|). The city has an area 
of about 11 square miles (28 square kilometers). It in- 
cludes Wheeling Island in the Ohio River. Wheeling is 
the seat of Ohio County. The Wheeling metropolitan 
area includes Belmont County in Ohio. 

Wheeling lies on a level plain, which rises to steep 
hills, along the Ohio River. A scenic plaza was built in 
the heart of the business district. Two bridges connect 
Wheeling Island with the rest of the city. Wheeling 
Downs, which features dog races, occupies one end of 
the island. Wheeling has two principal parks and several 
neighborhood parks. Oglebay Park, a 1,400-acre (567- 
hectare) recreational area, lies outside the city. 


James E. Sefton 
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Wheeling has about 40 public schools. Other educa- 
tional institutions include Wheeling Jesuit University; 
West Virginia Northern Community College; Mount de 
Chantal Academy for Girls; and Linsly School, a prepara- 
tory school. West Liberty State College is nearby. 

Wheeling lies near West Virginia's great coal- and nat- 
ural-gas-producing region, and these minerals furnish 
power for many of the city’s industries. Wheeling’s most 
important products include aluminum, bronze, chemical 
products, garments, glass, iron and steel, metal stamp- 
ings, plastics, and tin plate. The city is also a coal ship- 
ping center. 

Tourism is the most important industry in Wheeling, 
which attracts visitors with its parks, historic sites, and 
local events. “Jamboree USA,” a weekly country music 
show at Wheeling’s Capito] Music Hall, is broadcast in 
the United States and Canada. A Winter Festival of Lights 
is held from early November to early January. Wheeling 
has two modern hospitals and is a medical center for 
the surrounding region. 

Colonel Ebenezer Zane and his brothers founded 
Wheeling in the winter of 1769-1770. They came from 
the south branch of the Potomac Valley in Virginia to 
settle a claim at the city’s present site. Other settlers 
soon joined them, and in 1774 they erected Fort Fincas- 
tle. In 1776, they changed the fort's name to Fort Henry 
in honor of Patrick Henry. Wheeling was laid out in 1793, 
incorporated in 1806, and first chartered as a city in 
1836. The National Road, now U.S. Highway 40, reached 
the Ohio River at Wheeling in 1818. 

During the American Civil War (1861-1865), Wheeling 
was the headquarters of Virginians who opposed seces- 
sion from the Union. Union supporters organized the 
state of West Virginia in Wheeling on June 20, 1863, and 
the city served as the state capital from 1863 to 1870 and 
from 1875 to 1885. Wheeling has a city-manager form of 
government. Mack H. Gillenwater 
Wheelwright, William (1798-1873), an American 
businessman, did much to develop transportation and 
communication in South America. In 1823, his ship was 
wrecked near Buenos Aires, Argentina, and he decided 
to settle in South America. He was appointed U.S. consul 
at Guayaquil, Ecuador, in 1824. He later moved to Val- 
paraiso, Chile, and in 1840 set up a steamship line to 
serve the western coast of South America. 

Wheelwright discovered coal and copper deposits in 
Chile and built one of the first railroads in South Ameri- 
ca, from the mines to the coast. He built other railroads 
in Chile and Argentina, and developed the port of La Pla- 
ta. He also built the continent's first telegraph line. He 
was born in Newburyport, Massachusetts. 

Michael L. Conniff 
Whelk is a term for any of dozens of species of sea 
snail. Whelks include some of the world’s largest snails. 
They grow from 4 to 10 inches (10 to 25 centimeters) in 
length. Whelks live in coastal waters throughout much 
of the world. 

Like most snails, whelks have a soft body inside a pro- 
tective spiral shell. The shell has an opening called an 
aperture on one side. Most whelk shells have the aper- 
ture on the right side, but some have the opening on the 
left. A whelk defends itself against enemies by retracting 
into its shell and closing the aperture with a hard, lidlike 
plate called the operculum. The operculum is attached 
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to a large, muscular organ known as the foot which the 
whelk uses to crawl about. Some people consider the 
foot of certain whelk species a delicacy. 

Whelks feed on worms, clams, or dead fish. They eat 
with a tonguelike mouth part called the radula, which 
has several long rows of teeth. Female whelks package 
their fertilized eggs into capsules that protect the devel- 
oping snails until they hatch. Linda S. Eyster 

Scientific classification. Whelks belong to several snail fam- 
ilies, including Buccinidae and Melongenidae. 

See also Snail. 

Whetstone is any abrasive stone, natural or artificial, 
that is used for grinding and sharpening. Artificial abra- 
sives, such as silicon carbide and aluminum oxide, are 
most often used. At one time a fine-grained variety of 
quartz, called novaculite, was used for grindstones. Its 
uniform hard grains made it capable of grinding quickly 
and withstanding wear. Mihir K. Das 

Whig Party was a name applied to political parties in 
England, Scotland, and America. Whig is a short form of 
the word whiggamore, a Scotch word once used to de- 
scribe people from western Scotland who opposed 
King Charles | of England in 1648. 

In the late 1600's, Scottish and English opponents of 
the growing power of royalty were called Whigs. The 
Whigs maintained a strong position in English politics 
until the 1850's, when the Whig progressives adopted 
the term Liberal. See United Kingdom (History). 

In the American Colonies, the Whigs were those 
people who resented British control and favored inde- 
pendence from Britain. The term was probably first used 
in New York City about 1768. The Whigs supported the 
Revolutionary War in America. British loyalists, called 
Tories, opposed the Whigs in the struggle (see Tory 
Party). The terms Whig and Tory fell into disuse after the 
colonies won their independence. 

The Whig Party of the 1800's began to take shape 
about 1832. Political groups that opposed Andrew Jack- 
son and his theories started to combine and unify them- 
selves into a political party. These groups included the 
National Republicans, certain conservative factions of 
the Democratic-Republican Party, and some former 
members of the Anti-Masonic Party. Some of the politi- 
cal leaders of the Whig Party included such well-known 
National Republicans as Henry Clay, Daniel Webster, 
and John Quincy Adams. Soon many wealthy Southern 
cotton planters joined in protest against the democratic, 
leveling doctrines of the Jacksonians. In the north and 
east, many factory owners also joined the group be- 
cause it supported a protective tariff. First as the Nation- 
al Republicans and later under the name of Whigs, 
these groups advocated new and broader activities for 
both state and national governments. 

The first program of the Whigs followed Henry 
Clay's “American System.” It included a proposal for a 
high protective tariff to encourage the growth of Ameri- 
can industry. Clay wanted to distribute to the states 
money received from the sale of federal lands, so that 
they would construct new transportation systems of 
canals and highways. Clay argued that Western and 
Southern farmers and Eastern manufacturers formed a 
natural and interdependent economic unit that would 
furnish markets for each other, if they were connected 
with good transportation facilities. 


When Jackson and his followers came out against the 
United States Bank, Clay immediately supported it. The 
Whigs soon adopted an advanced financial program 
calling for federal control of the banking system in the 
interest of sound currency. They also wanted to ensure 
a supply of credit adequate to meet the increasing de- 
mands from expanding commercial interests in the East 
and from the moving frontier in the West. Clay opposed 
Jackson with this program in the presidential election of 
1832, but Clay was defeated. In 1836, the Whig Party 
nominated William Henry Harrison, Hugh White, and 
Daniel Webster for the presidency. But the Democratic 
candidate, Martin Van Buren, won easily. 

In the 1840's, many able leaders joined the party. 
They included Horace Greeley, editor of the New York 
Tribune; William H. Seward of New York; and Edward 
Everett, the Whigs’ most brilliant orator. 

The Whigs nominated William Harrison as their presi- 
dential candidate in 1840. He won the election but died 
after serving only one month in office. Vice President 
John Tyler followed Harrison as president. Tyler had re- 
ceived the nomination for vice president mainly to at- 
tract the Southern votes. Actually, Tyler was not a Whig, 
and he opposed the Whig program. His opposition as 
president weakened the Whig strength. 

In 1844, the Whigs renominated Henry Clay for the 
presidency, but he lost again. One reason for his defeat 
lay in his refusal to take a position on slavery. This cost 
Clay many Northern Whig votes. In the election of 1844, 
the Whigs for the first time presented a real political 
program. The program included a high tariff, regulated 
currency, and a single term for the presidency. 

Decline of the Whigs. The Whigs managed to win 
the presidency with the popular Zachary Taylor in 1848. 
Four years later they tried to repeat the victory with Gen- 
eral Winfield Scott. But the Democratic candidate, 
Franklin Pierce, defeated him. In 1856, a Whig conven- 
tion backed Millard Fillmore, the unsuccessful Know- 
Nothing candidate for the presidency. 

The Whig Party had already begun to break into sec- 
tional groups over the question of slavery. The Kansas- 
Nebraska Bill of 1854 split the party still further. Most 
Northern Whigs joined the new Republican Party. Many 
Southern Whigs returned to the Democratic Party. The 
remaining Whigs joined the Constitutional Union Party 
by 1860. Donald R. McCoy 

See also the separate articles for the various Whig 
leaders mentioned in this article, such as Clay, Henry. 
Whiplash is a term commonly used to describe a type 
of injury to the neck. This kind of injury results from a 
sudden blow that throws the head rapidly backward and 
forward. Such a blow can damage the muscles and liga- 
ments that hold the bones in the neck. A whiplash injury 
typically causes pain and stiffness in the neck, and often 
in the shoulders. It frequently produces severe head- 
aches. Most whiplash injuries occur in car accidents. 
Raised headrests and the use of safety belts greatly re- 
duce the chance of such injuries. 

In many cases of whiplash, the victim does not experi- 
ence pain until several hours after the injury occurs. The 
pain generally is most severe during the next several 
days. Wearing a padded collar to stabilize the neck, use 
of heat and massage, and taking mild pain medicines 
can help reduce the discomfort. Emotional upset due to 
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_ Whiplash most often occurs as the result of a car accident. 


| 


| 


When the car is struck from the front or the rear, the sudden 
force throws the head rapidly backward and forward. 


whiplash injury can make the condition worse, so doc- 
tors often reassure victims that the pain will diminish. 
In most cases of whiplash injury, X rays do not show 


_ damage to the muscles and ligaments of the neck. As a 


result, it is difficult to determine the exact cause of the 
pain and the amount of disability that the injury pro- 
duces. Richard D. Penn 

Whippet is a medium-sized hound with great speed. 
The whippet's lean, muscular form gives it the appear- 
ance of a small greyhound. A whippet weighs from 18 to 
23 pounds (8 to 10 kilograms) and stands 174 to 224 
inches (44 to 57 centimeters) high. Whippets have a 
short coat that may be any color or combination of col- 
ors. The dogs have a long, lean head, arched muscular 
back, and a long, tapering tail. Whippets are popular 
dogs for hunting rabbits and for racing. The dogs are 
able to run as fast as 35 miles (56 kilometers) per hour. 
See also Dog (picture: Hounds). 

Critically reviewed by the American Whippet Club 
Whipping post is a post to which persons are tied 
when being whipped as a form of punishment. Such 
beatings once took place in public. Most villages in Eng- 
land and the American Colonies had whipping posts in 
their public squares. The posts were often set up with 
another device called the stocks (see Stocks). 

Today, few persons are sentenced to be whipped. 
Fines and prison terms have replaced physical beating 
as forms of punishment in most countries. British law al- 
lowed whipping until 1948, and Canada abolished the 
whipping penalty in 1972. Delaware, the last state of the 
United States that allowed physical beating, prohibited 
the punishment in 1972. Whipping is still a legal punish- 
ment in some countries, including Singapore and such 
Muslim nations as Iran, Pakistan, and Saudi Arabia. 

Marvin E. Wolfgang 
Whipple, William (1730-1785), was a New Hampshire 
signer of the Declaration of Independence. He served as 
a delegate to the provincial congress of New Hampshire 
in 1775 and to the Continental Congress from 1776 to 
1779. He fought as a brigadier general in the Revolution- 
ary War in America (1775-1783). Whipple served in the 
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state assembly from 1780 to 1784 and as financial re- 
ceiver for New Hampshire from 1782 to 1784. He was a 
justice of the Supreme Court of New Hampshire from 
1782 until his death. Whipple was born in Kittery, Maine. 
He was a Sea Captian and successful merchant. 

Gary D. Hermalyn 
Whippoorwill is a North American bird named for its 
odd, whistling call, which sounds like “whip-poor-will, 
whip-poor-will.” The whippoorwill lives in the eastern, 
central, and southern parts of the United States. It also is 
found as far north as southeastern Canada and as far 
south as Mexico and Honduras. The whippoorwill 
spends the winter along the Gulf Coast, in Mexico, and 
in Central America. 

The whippoorwill is about 10 inches (25 centimeters) 





Ron Willocks, ARimals Animals 
A whippoorwill has spotted brown feathers that blend with its 
woodland habitat and help protect the bird from enemies. 


long. Its spotted, brown feathers make the bird hard to 
see in the heavily wooded areas in which it lives. During 
the day, the whippoorwill usually rests on the ground or 
perches lengthwise on a log. It flies mostly at night. The 
bird uses its wide mouth rimmed with long bristles to 
catch flying insects. The female whippoorwill lays her 
two eggs among the leaves on the ground. The whip- 
poorwill and its relatives, the chuck-will’s widow and the 
poorwill, often help farmers. These birds eat insects, in- 
cluding those that harm crops. 

Scientific classification. The whippoorwil! belongs to the 
goatsucker family, Caprimulgidae. It is Caprimulgus vociferus. 

Bertin W. Anderson 

See also Bird (picture: Birds’ eggs). 

Whirligig. See Water beetle. 

Whirlpool is a mass of water which spins around and 
around rapidly and with great force. A whirlpool may 
form in water for several reasons. It may occur when the 
water current strikes against a bank which has a peculiar 
form. lt may also occur when opposing currents meet, 
and it may be caused by the action of the wind. Rocks or 
tides may get in the way of an ocean current. Whirlpools 
often form as a result. 

There are several well-known whirlpools. One is the 
whirlpool in the gorge below Niagara Falls. This whirl- 
pool was caused by the wearing away of a side basin 
out of the line of the river's course. The Maelstrom, 
which is off the coast of Norway, is formed by rocks and 
tides that oppose the current. The Charybdis, between 
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Sicily and Italy, is formed by winds, which act against 
the tidal currents. During storms the whirlpools become 
violent and dangerous to ships. Mark A. Cane 

See also Maelstrom; Niagara River (Description). 
Whirlwind is a whirling mass of air. Whirlwinds in- 
clude cyclones, dust devils, hurricanes, tornadoes, ty- 
phoons, and waterspouts. For more information about 
these types of whirlwinds, see the separate articles on 
each of them in World Book. 

Whiskey is an alcoholic beverage made from such 
grains as barley, corn, rye, and wheat. It is one of the 
leading alcoholic beverages in the United States. 

Whiskey is made by a process called distilling. Distill- 
ers first grind the grains and cook them in water, form- 
ing a mash. This process changes the starch in the grain 
to sugar. Next, yeast is added and the mixture ferments. 
Fermentation changes the sugar to ethyl alcohol. The 
mash then is heated, giving off alcohol vapors. Distillers 
collect the vapors and cool them. The cooling vapors 
liquefy as whiskey. 

Whiskey ages about 2 to 12 years in wooden barrels, 
where it develops flavor and an amber color. Before dis- 
tillers bottle the whiskey, they add distilled water, dilut- 
ing most beverages to between 80 and 100 proof Proof 
signifies the percentage of alcohol in a beverage. In the 
United States, proof equals twice the amount of alcohol. 
Thus a beverage that is 100 proof is 50 percent alcohol. 

Whiskeys differ according to the grain used, the 
proof of the beverage, and the aging conditions. The 
most common whiskeys made in the United States are 
blended whiskey, bourbon, Tennessee whiskey, and rye. 
Rye is made from a mash of mostly rye grains. Bourbon 
is made from a mash of mostly corn. Tennessee whiskey 
is similar to bourbon but is filtered through charcoal be- 
fore aging. Blended whiskey is at least 20 percent 
straight whiskey, blended with other whiskeys or with 
pure ethyl alcohol and water. Straight whiskeys include 
bourbon and rye that have been stored at no more than 
125 proof in charred new oak barrels for at least two 
years. 

Imported whiskeys include Canadian whisky, Irish 
whiskey, and Scotch whisky. Canadian whisky is a blend 
made from corn, rye, wheat, and barley malt. Irish whis- 
key and Scotch whisky are made mostly from barley. 
Scotch whisky, also called Scotch, tastes smoky because 
it is made from malt that has been dried over peat fires. 

F. A. Meister 

See also Alcoholic beverage; Distilling. 

Whiskey Rebellion of 1794 was brought about by a 
United States tax in 1791 on whiskey makers. The rebel- 
lion tested the use of federal power to enforce a federal 
law within a state. Farmers in western Pennsylvania led 
the uprising. They and farmers in other frontier regions 
found it profitable to turn much of their corn and rye 
crop into whiskey. They could ship whiskey to markets 
more profitably than they could bulky grain, because 
frontier transportation facilities were poor. 

The federal tax law permitted government agents to 
enter homes and collect from small whiskey producers. 
Frontier farmers assembled quickly to protest the law 
and threatened tax inspectors. Congressional amend- 
ments soon removed the tax from the smallest stills. This 
change satisfied many farmers in Virginia and North 
Carolina. However, whiskey makers in Pennsylvania con- 


tinued to refuse to pay the federal whiskey tax. 

In the summer of 1794, the federal government or- 
dered the arrest of the Pennsylvania ringleaders and 
their removal to Philadelphia. Rebel farmers in western 
Pennsylvania prevented the arrests. The rebels ex- 
changed gunfire with government representatives, 
burned property of tax inspectors, and marched on Pitts- 
burgh. Several people were killed and wounded before ~ 
President George Washington raised an army of nearly 
13,000 soldiers who put down the rebellion. Two rebels 
were convicted of treason, but they were later par- | 
doned. _—_ Edward K. Muller 

See also Washington, George (Whiskey Rebellion). 
Whiskey Ring was a group of whiskey distillers and 
United States government officials who cheated the gov- 
ernment out of millions of dollars in federal liquor taxes 
during the 1870's. Secretary of the Treasury Benjamin H. 
Bristow exposed the conspiracy in 1875. The Whiskey 
Ring became the most notorious and extensive of a 
number of scandals that plagued the presidency of Ulys- 
ses S. Grant. 

The Whiskey Ring began in St. Louis, Mo. Grant had 
appointed a long-time acquaintance, General John D. 
McDonald, as collector of internal revenue in the dis- 
trict that included St. Louis. McDonald accepted bribes 
from distillers to excuse them from paying the federal 
tax on whiskey. Tax collectors in Chicago, Milwaukee, 
and other cities also took payoffs from distillers. The 
ring even involved Grant's trusted adviser Orville E. Bab- 
cock and other important government officials. The 
President, however, seemed never to realize the seri- 
ousness and extent of the frauds. 

The trials of the conspirators demanded much of 
Grant's attention during his last two years in office and 
resulted in many convictions. The ringleaders received 
only mild punishment, however. Babcock, Grant's pri- 
vate secretary, was acquitted after the President went to 
great lengths to protect him. Michael Perman 
Whistle is a device that makes a sound when air or 
steam is forced through it. Most whistles consist of a 
tube that has a hole in its side with a lip or a sharp edge 
on it. The air or steam that is blown in one end of the 
tube goes into a swirling motion when it strikes the lip. 
This motion first compresses and then expands the air, 
Causing a sound. 

Steam whistles are seldom used today. Steam loco- 
motives once used them. But today’s diesel locomotives 
use various types of air horns, some of which sound like ' 
steam whistles. Police officers and sports officials blow 
small air whistles. Carol E. Stokes 
Whistler, James Abbott McNeill (1834-1903), was a: 
famous American artist. He spent most of his life in Eu- 
rope. Whistler's paintings, flamboyant manner, clever 
wit, and quarrelsome nature made him an international 
celebrity. His best-known painting is Arrangement in 
Gray and Black No. 1: Portrait of the Artist's Mother 
(1872), commonly called Whistler's Mother. \ts flattened 
forms, monochrome (single-color) tone, and unsymmet- 
rical composition are characteristic of Whistler's style. 
He was influenced by Japanese artists who used similar 
techniques in woodcuts. 

Whistler named many of his paintings for types of 
musical compositions, such as nocturnes and sympho- 
nies. He believed paintings, like music, should be ab- 


























stract. They should not de- 
scribe objects or tell sto- 
ries, but respond to the 
imagination of the artist. 
Whistler also felt forms in 
a painting are more impor- 
tant than the subject. 

The British art critic John 
Ruskin criticized one of 
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Whistler's most abstract 

paintings, Nocturne in Ps iN 
Black and Gold—The Fall- Sd sedate 
ing Rocket (about 1874). Arcinettitetot Chisago CaetoeLee 


ingham Collection 


Ruskin declared that Whis- Tanne Ra Vhietler 


tler had flung “a pot of 
paint in the public’s face.” 
Whistler sued Ruskin for libel and defended his theories 
on art in court. He won the case but got less than a pen- 
ny in damages. The cost of the lawsuit forced him into 
bankruptcy. But it gave desirable publicity to his belief 
that art should be created for its own sake rather than 
for a moral purpose. Whistler included excerpts from 
his defense in a book of his collected writings, The Gen- 
tle Art of Making Enemies (1890). 

In addition to his paintings, Whistler became well 
known for his prints and interior decorations. Whistler 
Created approximately 440 etchings, including many il- 
lustrations of Venice and the River Thames. The most fa- 
mous example of Whistler's interior decoration is the 
Peacock Room, which he designed for a house in Lon- 
don. The room is now in the Freer Gallery in Washing- 
ton, D.C. 
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Whistler's Mother ranks 
among the world’s most fa- 
mous portraits. The formal 
name of the painting is Ar- 
rangement in Gray and Black 
No. 1: Portrait of the Artist's 
Mother. Whistler painted the 
picture in London in 1872. He 
posed his mother against a 
gray wall. The small painting 
on the wall and the curtain en- 
hance the harmony of the 
composition. 


Orsay Museum, Paris (Art Resource) 


Whistler was born in Lowell, Massachusetts. In 1843, 
he moved with his family to St. Petersburg, Russia, 
where his father directed construction of a railroad. He 
returned to the United States in 1849. In 1851, Whistler 
entered the U.S. Military Academy at West Point. He was 
expelled in 1854 for academic reasons. He then worked 
for a few months as a chartmaker for the U.S. Coast and 
Geodetic Survey, where he received fine training in the 
technique of etching. In 1855, Whistler went to Paris to 
study art. He moved to London in 1859 and spent most 
of the rest of his life there. Alison MeNeil Kettering 

See also Impressionism (American impressionism); 
Ruskin, John. 

White. See Color. 

White, Alfred Holmes (1873-1953), pioneered in the 
development of engineering as a profession in the Unit- 
ed States. He spent most of his career at the University 
of Michigan, where he organized one of the first chemi- 
cal engineering programs in the United States. White 
also wrote several early textbooks for the field. His work 
with the American Institute of Chemical Engineers and 
other organizations helped set formal standards for 
American engineering education. White was born on 
April 29, 1873, in Peoria, Illinois. 
White, Bill (1934- ), served as president of the Na- 
tional Baseball League from 1989 to 1994. In that posi- 
tion, White was the highest-ranking African American 
executive of a major U.S. professional sports league. 

White played in the National League for 13 seasons, 
beginning with the New York (now San Francisco) Giants 
in 1956. He spent most of his playing career as a first 
baseman for the St. Louis Cardinals, retiring in 1969 


Terry S. Reynolds 
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with a lifetime batting average of .286. In 1971, White be- 
came a broadcaster of New York Yankees games, a job 
he held until he was named National League president. 
William DeKova White was born on Jan. 28, 1934, in 
Lakewood, Florida. Donald Honig 

White, Byron Raymond (1917-2002), was an associ- 
ate justice of the Supreme Court of the United States 
from 1962 to 1993. President John F. Kennedy appointed 
him to succeed Justice Charles E. Whittaker, who had re- 
tired. White was deputy attorney general at the time of 
his appointment. 

White sided with liberals in supporting school deseg- 
regation and affirmative action (see Affirmative action). 
However, he took conservative positions on a number 
of other issues. For example, White opposed court deci- 
sions that strengthened safeguards designed to assure 
that people accused of a crime are treated fairly. He also 
objected to the belief that the U.S. Constitution guaran- 
tees individuals a right to privacy. Thus, White opposed 
decisions that declared certain state laws against abor- 
tion invalid. He also wrote a majority opinion upholding 
a state law that made homosexual acts a crime. 

White was born on June 8, 1917, in Fort Collins, Col- 
orado. He graduated from the University of Colorado 
and from Yale Law School. He won national fame and 
the nickname “Whizzer'’ as an all-American halfback at 
Colorado. He played professional football to help fi- 
nance his law studies. After completing law school, 
White served as a law clerk to Chief Justice Fred M. Vin- 
son. He joined a Denver law firm in 1947 and became a 
partner in 1950. White was appointed deputy attorney 
general in 1961. He died on April 15, 2002. Owen M. Fiss 
White, E. B. (1899-1985), was an American author. He 
was known chiefly as an essay writer, but he also wrote 
poetry and children’s books. His essays, which deal with 
both serious and light subjects, have a clear, witty style. 
White wrote in an informal, personal manner. 

White wrote three children’s books. Stuart Little (1945), 
Charlotte's Web (1952), and The Trumpet of the Swan 
(1970). In these books, which deal with friendship and 
love, the animals talk and act like people (see Literature 
for children [picture: Charlotte's Web). Collections of 
White's writings include Letters of E. B. White (1976), Es- 
says of E. B. White (1977), and Poems and Sketches of E. 
B. White (1981). White wrote about such topics as base- 
ball, farming, marriage. and his life in Maine. 

Elwyn Brooks White was born on July 11, 1899, in 
Mount Vernon, New York. He started writing for The 
New Yorker magazine in 1925 and strongly influenced 
its literary style. White's collection Writings from The 
New Yorker, 1925-1976 was published in 1990. He won a 
Pulitzer Prize special citation in 1978 for his writings. 

Marcus Klein 
White, Edward Douglass (1845-1921), served as 
chief justice of the United States from 1910 to 1921. In 
1894, he was appointed an associate justice of the 
Supreme Court of the United States. White became best 
known for his dissent in the case declaring the national 
income tax unconstitutional, and for his antitrust deci- 
sions requiring the dissolution of the Standard Oil and 
American Tobacco companies. 

White was born on Nov. 3, 1845, in Lafourche Parish, 
Louisiana. A statue of him represents Louisiana in the 
U.S. Capitol. 


Jerre S. Williams 


White, Edward Higgins, Hl (1930-1967), in 1965 be- 
came the first United States astronaut to leave his craft 
while in outer space. The spacewalk lasted 21 minutes 
and took place on June 3, 1965, during a four-day flight 
made by White and James A. McDivitt. White and astro- - 
nauts Virgil Grissom and Roger Chaffee died on Jan. 27 
1967, when a flash fire swept through their Apollo 
spacecraft. The fire occurred during a test at Cape Ken- 
nedy (now Cape Canaveral), Florida. 

White was born on Nov. 14, 1930, in San Antonio. He 
graduated from the U.S. Military Academy in 1952 and 
went into the Air Force. In 1959, he earned a master's de 
gree in aeronautical engineering from the University of 
Michigan. Lillian D. Kozloski 

See also Space exploration (picture: The first U.S. as- 
tronaut to walk in space). 

White, Hugh Lawson (1773-1840), an American 
statesman and jurist, was a Whig Party candidate for 
president of the United States in 1836. In that year, Vice 
President Martin Van Buren ran as President Andrew 
Jackson's hand-picked successor on the Democratic tick 
et. The Whigs ran three presidential candidates—Sena- 
tor Daniel Webster; former Senator William Henry Har- 
rison; and White, who had been a senator since 1825. 
White won in only two states, Georgia and Tennessee. 
Van Buren won the presidency. 

White was born on Oct. 30, 1773, in Iredell County, 
North Carolina. He moved to Tennessee, where he be- 
came a judge, state senator, and U.S. district attorney. H 
was a U.S. senator from 1825 to 1840. James C. Curtis 
White, John. See Lost Colony. 

White, Patrick (1912-1990), an Australian novelist, won 
the 1973 Nobel Prize for literature. He became the first 
Australian writer to receive this high award. White 
wrote emotionally complex and stylistically rich fiction. 
He often used the stream of consciousness technique, 
which describes in detail the thoughts of the characters. 

The major characters in White's novels tend to be iso- 
lated from those around them and draw, for the most 
part, on their own inner resources. He gained world 
recognition with his fourth novel, The Tree of Man 
(1955), which focuses on an Australian family. Voss (1957) 
describes an explorer’s expedition across Australia in 
the mid-1800's. White's other novels include Riders in 
the Chariot (1961), The Eye of the Storm (1973), and A 
Fringe of Leaves (1977). White wrote an autobiography, 
Flaws in the Glass (1982). He also wrote plays, poetry, 
and stories. Patrick Victor Martindale White was born 
on May 28, 1912, in London, England. Michael Seidel 
White, Peregrine (1620-1703), was the first English 
child born in New England, on the Mayflower in Cape 
Cod Bay on Dec. 17, 1620. His father, William, died soon’ 
afterward. His mother, Susanna, then married Edward 
Winslow, becoming both the first mother and the first 
bride in Plymouth. Peregrine White became a captain of 
militia and settled in nearby Marshfield. James Axtell 
White, Stanford (1853-1906), was a leading American 
architect. He was a partner in McKim, Mead, and White, 
a famous American architectural firm of the late 1800's 
and early 1900's. White helped found the firm in 1879 
with Charles Follen McKim and William Rutherford 
Mead. White's works were especially noted for their or- 
namentation and rich texture. 

White designed country houses, churches, housing 
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projects, and office buildings. He collaborated with the 
American sculptor Augustus Saint-Gaudens on a num- 
ber of monuments. White's designs include the Tiffany 
Building (1906), the Washington Arch (1889-1895), the 
Judson Memorial Church (1891), and the campus of what 
is now the Bronx Community College of the City Univer- 
sity of New York (1892-1901). All these projects were 
built in New York City. 

White was born in New York City. He began his ca- 
reer as an assistant to the American architect Henry 
Hobson Richardson. White was shot to death by Harry K. 
Thaw, the jealous husband of Evelyn Nesbit, one of 
White's friends. White's murder and Thaw’s trial created 
a sensation in the United States. Leland M. Roth 
White, Walter Francis (1893-1955), was an American 
civil rights leader. White served as secretary of the Na- 
tional Association for the Advancement of Colored Peo- 
_ple (NAACP) from 1931 until his death. He fought to elim- 

inate the lynching of blacks during the 1920's and 1930's. 
_White’s book Rope and Faggot (1929) was a powerful at- 
tack on lynching. White received the Spingarn Medal in 

1937 for promoting the rights of blacks. 

White was born in Atlanta. He described his struggles 
against racial prejudice in his autobiography, A Man 
Called White (1948). White also wrote two novels that 

dealt with race relations, Fire in the Flint (1924) and Flight 

(1926). Edwin H. Cady 
White, William Allen (1868-1944), was a Kansas news- 
| paper editor whose influence was felt throughout the 

United States. Major newspapers reprinted editorials 
that he published in his small-town newspaper, the Em- 
_poria (Kansas) Gazette. White won the Pulitzer Prize for 
editorial writing in 1923. His autobiography won a 
Pulitzer Prize in 1947. 

White was born in Emporia. He studied at Emporia 
College and the University of Kansas, but left to become 
a journalist He bought the Gazette in 1895. In 1896, 
White wrote an editorial, “What's the Matter with 
Kansas?’ criticizing the Populist movement, which had 
widespread support in Kansas. The article made White 
famous, and he became the voice of Republicans in the 
Midwest. 

By 1901, White had become a supporter of Theodore 
Roosevelt and a Progressive (see Progressive move- 
ment). White's editorials then favored election reform, 
the investigation of oil and railroad monopolies, and 
other Progressive causes. In 1940, he worked for Ameri- 
can support of the nations fighting Germany. 

Lee B. Jolliffe 
White blood cell. See Blood. 

White dwarf is a kind of star that has run out of fuel. A 
typical white dwarf has about 60 percent as much mass 
(amount of matter) as a medium-sized star, such as the 
sun, but is no larger than a small planet, such as the 
earth. Thus, its density is about 18 tons per cubic inch (1 
metric ton per cubic centimeter). A white dwarf is the 
last stage in the life of most stars—those that have no 
more than about eight times the mass of the sun. The 
sun itself will eventually become a white dwarf. 

A white dwarf is not actually white. Its color depends 
on its temperature. The hottest white dwarfs are violet, 
and the coolest are a deep red. A white dwarf sends out 
only about ;75 as much light as the sun. As a result, no 
white dwarf is visible to the unaided eye. 
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During most of a star's early lifetime, it produces en- 
ergy by means of nuclear fusion, a joining of two atomic 
nuclei to produce a single nucleus. Fusion takes place in 
the star's core and occurs in several steps, some of 
which release energy. The main fusion fuels are hydro- 
gen and helium nuclei. When most of the fuel has fused, 
the star swells to many times its original size, becoming 
a red giant Later, it throws off its outer layers, leaving 
only the core—the white dwarf. The white dwarf then 
cools and changes color. After billions of years, it stops 
glowing, ending its life as a black dwart Paul J. Green 

See also Star (Intermediate-mass stars; Binary stars). 
White-eye is the name of a group of small, active song- 
birds found mainly in Africa, southern Asia, Australia, 
and New Zealand. The birds get their name from the cir- 
cle of bright white feathers that surround the eyes of 
most species in the group. Their other feathers are dull 





WORLD BOOK illustration by John Dawson 
Indian white-eyes live in southern Asia. Like most species of 
white-eyes, they have white feathers around the eyes. White- 
eyes huddle close together on branches when resting. 


shades of green, yellow, gray, and tan. White-eyes aver- 
age from 4 to 5 5 inches (10 to 14 centimeters) in length 
and have long, thin bills. 

There are about 85 species of white-eyes. They live in 
open, shrubby, and sparsely wooded areas. These birds 
are usually found in flocks. The flocks continually move 
from tree to tree, feeding on insects, berries, fruits, and 
flower nectar. White-eyes seem to enjoy touching each 
other. They huddle close together on branches when 
resting, and members of the flock will often preen 
(groom) each other with their bills. 

White-eyes build cuplike nests of tightly woven plant 
fibers, usually in the forks of branches. The female lays 
from 2 to 4 eggs, which normally hatch in 11 to 13 days. 
Often, several adult white-eyes feed the young. 

For small birds, white-eyes have been exceptionally 
successful at reaching oceanic islands and establishing 
themselves there. Most of the islands in the Indian 
Ocean have at least one species of white-eye. Although 
white-eyes are useful to people because they eat insect 
pests, they also can be a nuisance because they destroy 
fruit crops. David M. Niles 

Scientific classification. White-eyes make up the white-eye 
family, Zosteropidae. 

White heart. See Dutchman’s-breeches. 
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The north portico of the White House faces Pennsylvania Avenue in Washington, D.C. 


White House is the official residence of the president 
of the United States. The president lives and works in 
the world-famous mansion in Washington, D.C. The 
White House contains the living quarters for the Chief 
Executive's family and the offices in which the president 
and staff members conduct official business of the Unit- 
ed States. Some of the most important decisions in his- 
tory have been made there. 

The 132-room White House stands in the middle of a 
beautifully landscaped 18-acre (7.3-hectare) plot at 1600 
Pennsylvania Avenue (see Washington, D.C. [map)). The 
building was popularly known as the White House in 
the 1800's. However, its official name was first the Presi- 
dent's House and then the Executive Mansion until 1901. 
That year, President Theodore Roosevelt authorized 
White House as the official title. 

The White House is a popular tourist attraction, and 
millions of people have enjoyed tours of the parts of the 
mansion open to the public. However, for security rea- 
sons, the tours were discontinued for several months af- 
ter Sept. 11, 2001, when the United States experienced 
the worst terrorist attacks in its history (see September 
11 terrorist attacks). But in February 2002, tours re- 
sumed on a limited basis. They are offered for school 
groups and certain other groups. 


Outside the White House 


The main building is 175 feet (53 meters) long and 85 
feet (26 meters) high. A wide curved portico (porch) with 
lonic columns two stories high stands on the mansion’s 
south side. A square portico on the north side is the 


main entrance. Two long, low galleries extend from the 

building's east and west sides. The terraced roof cover- 

ing them forms a promenade on the first floor. Facilities 
for the White House press corps are under the west ter- 
race. A theater is under the east terrace. 

The east and west wings stand at the end of the ter- 
races. The west (executive) wing contains the president's | 
office, an oval-shaped room called the Oval Office. It 
also contains the offices of the presidential staff and the 
Cabinet room. The east wing includes the offices of the 
president's military aides. 

The south lawn contains many trees and shrubs 
planted by former occupants of the White House. For 
example, the south portico is shaded by magnificent 
magnolia trees planted by President Andrew Jackson. 


Inside the White House 


Public rooms. Tourists enter the White House | 
through the east wing. Most visitors are shown only five | 
rooms on the first floor of the mansion, but these rooms q 
represent the elegance and beauty of the entire interior. | 

The State Dining Roomat the west end of the main | 
building can accommodate as many as 140 dinner 
guests at one time. It was remodeled in 1902. 

The Red Room is furnished in the style of the period 
from 1810 to 1830. The walls are hung with red silk. 

The Blue Roomis the main reception room for guests 
of the president. Its furnishings represent the period 
from 1817 to 1825. President James Monroe, who occu- 
pied the White House during these years, ordered 
much of the furniture now in this oval room. 
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. peal by Robert W. Nicholson, National Geographic Society; 





capyrighted by the White House Historical Association 
These models show the back of the White House and the main rooms of the building's interior. 
Ground floor 5. Diplomatic Reception Room 8. Green Room* 13. Family Dining Room 
1. Library 6. Map Room 9. Blue Room" 14. Cross Hail* 
2. Ground Floor Corridor* 10. South Portico 15. Entrance Hall* 
3. Vermeil Room First floor 11. Red Room* 
4. China Room 7. East Room* 12. State Dining Room* 


“Open to the public 





Lnrenzo S, Winslow, Architect 


This model shows the original main building and the two wings added later. 
1. East wing 3. Main building 5. Presidents office 
2. Movie theater for family 4, White House press facilities 6. Executive wing 
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The Diplomatic Reception Room, above, serves as the en- The Red Room, above, is furnished in the American Empire 
trance to the White House for official functions. The wallpaper style, popular between 1810 and 1830. The walls are hung with 
in this oval room was printed in France in 1834. red silk edged with gold trim. The Red Room serves as a parlor. 


ciety, ©The White House Historical Association 
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The State Dining Room, 
left, is the scene of the Presi- 
dent's official banquets. Its ta: 
bles can accommodate 140 
guests for a state dinner. 
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: The White House National Geographic Society © The White House Historical Asso 
| The Green Room, above, is decorated in the style popular be- 
tween 1800 and 1814. A light green silk material covers the 
walls. The Green Room, like the Red Room, is a parlor. 


The Blue Room, above, is an oval drawing room. It serves as 
_ the main reception room for guests of the President. President 
James Monroe ordered many of the furnishings in the room. 


National Geagraphic Society © The White House Historical Association 


The library, /eft, is decorated 
chiefly in the style of the early 
1800's. The crystal chandelier 
once belonged to the family 
of American novelist james 
Fenimore Cooper. The carpet 
was made in the mid-1800's in 
Tabriz, Iran. 
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The Green Room has been restored in the style of the 
years between 1800 and 1814. Its walls are covered with 
a light green silk moire. Its furniture is in the style of 
Duncan Phyfe, a noted American furniture maker of the 
late 1700's and early 1800's. 

The East Room is the largest room in the White 
House, 79 feet (24 meters) long and 36 } feet (11.2 me- 
ters) wide. Guests are entertained in the East Room after 
formal dinners. It is at the end of the first floor. The East 
Room was remodeled in 1902. 

Private rooms. The President, the President's family, 
their guests, and the Presidents staff use many other 
rooms in the White House every day. The ground floor 
contains the Diplomatic Reception Room, used as the 
entrance for formal functions; the kitchen; the library; 
and offices of the White House physician and curator. 

The second floor contains the living quarters of the 
President and the President's family. The Lincoln Bed- 
room, the Treaty Room, and the Queen's Room are also 
on that floor. The third floor contains guest rooms and 
staff quarters. The White House also has a private bowl- 
ing alley, swimming pool, and movie theater. 


History of the White House 


The original building was begun in 1792. It was de- 
signed by James Hoban, an Irish-born architect. Hoban’'s 
design was selected in a competition sponsored by the 
federal government. It showed a simple Georgian man- 
sion in the classical Palladian style of Europe in the 
1700's. He modeled the design after Leinster House, the 
meeting place of the Irish Parliament, in Dublin, Ireland. 


1807 





1814 


The White House changed 
appearance several times 
during the 1800's. It was al- 
most completely rebuilt fol- 
lowing a fire in 1814. The 
photograph of the White 
House about 1860 was taken 
by Mathew Brady, the fa- 
mous Civil War photograph- 
er. It may be the first photo- 
graph of the White House. 
From the book The White House by 
Amy La Fallette Jensen, published 


by McGraw-Hill Book Co., Inc.; 
Brady-Handy Collection 


1848 





1860 





President and Mrs. John Adams became the first oc- 
cupants of the White House in 1800. But work on the 
White House had not yet been completed, and they suf- 
fered many inconveniences. Mrs. Adams used the East 
Room to dry the family laundry. 

The White House became more comfortable and 
beautiful during the administration of Thomas Jefferson. 
With the aid of architect Benjamin H. Latrobe, Jefferson 
carried out many of the original White House plans, and 
added terraces at the east and west ends. 

A new building. British forces burned the mansion 
on Aug. 24, 1814, during the War of 1812. President 
James Madison and his wife, Dolley, were forced to flee. 
The White House was rebuilt and President and Mrs. 
James Monroe moved into it in 1817. The north and 
south porticos were added in the 1820's. 

President Theodore Roosevelt had the building re- 
paired in 1902. He rebuilt the east terrace and added the 
executive wing adjacent to the west terrace. 

President Franklin D. Roosevelt enlarged the west 
wing. An indoor swimming pool was added there. The 
east wing was also expanded. 

Rebuilding and redecorating. The White House un- 
derwent extensive repairs from 1948 to 1952, during the 
presidency of Harry S. Truman. Workers used concrete 
and steel to strengthen the dangerously weakened 
structure of the Executive Mansion. The third floor was 
converted into a full third story, and a second-story bal- 
cony was added to the south portico for the President's 
private use. The basement was expanded, and the total 
number of rooms was increased from 125 to 132. 

But the historic rooms familiar to the American public 
remained basically unchanged until the administration 
of John F. Kennedy. In 1961, Mrs. Kennedy appointed a 
Fine Arts Committee to restore the White House interior 
to its original appearance. The White House Historical 
Association was chartered in 1961 to publish guide 
books on the mansion and to acquire historic furnish- 
ings for the White House. A library committee was 
formed to stock the White House library with books 
representing American thought throughout the coun- 
trys history. 

More major changes in the building's historic rooms 
occurred during the administration of Richard M. Nixon. 
Beginning in 1970, Mrs. Nixon continued Mrs. Kennedy's 
efforts to restore the White House interior in an early 
1800's motif (theme). 

Related articles. See the section on Life in the White House 
in articles on the Presidents. Other related articles in World 
Book include: 

First ladies 
President of the United States (The life of the President; pictures) 


Secret Service, United States 
White House hostesses 


Clement Ellis Conger 


Additional resources 


Fisher, Leonard E. The White House. Holiday Hse., 1989. Younger 
readers. 

Guzzetti, Paula. The White House. Dillon Pr., 1996. Younger read- 
ers. 

Quiri, Patricia R. The White House. Watts, 1996. Younger readers. © 

Seale, William. The Presidents House. 2 vols. White Hse. Hist. 
Assn., 1986. The White House. Am. Inst. of Architects Pr., 1992. 

White House. 19th ed. White Hse. Hist. Assn., 1995. 


White House conference is a national meeting that 
the President of the United States calls to talk about 











issues facing the American people. Community leaders, 
concerned citizens, and various experts attend the con- 


ferences, which may last three or four days, to discuss 


the topics and recommend action. White House confer- 
ences have dealt with such issues as child care, drug 


abuse, the economy, education, family life, and nutrition. 


Other topics have included aging, civil rights, disabled 


people, highway safety, and libraries. Each conference 


reports to the President, and the President usually 
speaks at a major session of the conference. 

In organizing most White House conferences, the 
President appoints a governing committee and an exec- 
utive director, who heads the conference staff and di- 
rects the selection of delegates. The President will some- 
times request that governors call state conferences ona 
particular issue before a large national conference is 
held. Recommendations from state conferences are for- 
warded to the national meeting. 

There have been more than 60 White House confer- 


| ences, most of which have been held since 1945. Presi- 


dent Theodore Roosevelt called the first conference in 
1908 to discuss conservation of natural resources. The 


following year, Roosevelt authorized the Conference on 
_ Dependent Children. This conference of 216 delegates 


led to the formation in 1912 of the Children’s Bureau, 
now part of the Department of Health and Human Ser- 
vices. 

Some topics have become the subject of repeated 


_and expanded conferences. Besides Roosevelt, Presi- 


dents Woodrow Wilson, Herbert Hoover, Franklin D. 
Roosevelt, Harry S. Truman, Dwight D. Eisenhower, 
Richard M. Nixon, and Ronald Reagan all held confer- 
ences on children and youth. Conferences on aging oc- 
curred in 1950, 1961, 1971, and 1981. Thomas E. Cronin 
White House hostesses are the women who receive 
and entertain the guests of the president of the United 


- States, in place of the president's wife. Most White 
_ House hostesses assisted a president whose wife was 


deceased or too ill to handle social functions. The wives 


_ of presidents are called first ladies (see First ladies). 


The paragraphs below list presidents who had White 


_ House hostesses. The presidents names are followed by 
_ the dates of their terms, the reasons White House host- 


esses were needed, and then the names of the hostesses 
and their relationships to the presidents. An asterisk (* ) 
after a hostess’s name means a picture of her appears in 


_ the World Book article on the president she served. 


Thomas Jefferson (1801-1809). Wife deceased. Hostesses: 
Martha Randolph* (daughter) and Dolley Madison (wife of James 
Madison, Jefferson's secretary of state). 

Andrew Jackson (1829-1837). Wife deceased. Hostesses: Emily 
Donelson* (niece) and Sarah Yorke Jackson (daughter-in-law). 

Martin Van Buren (1837-1841). Wife deceased. Hostess: Angel- 
ica Singleton Van Buren* (daughter-in-law). 

William H. Harrison (1841). Wife ill. Hostess: Jane Irwin Harri- 
son* (daughter-in-law). 

John Tyler (1841-1845). First wife died in 1842; remarried in 
1844. Hostesses between marriages: Priscilla Cooper Tyler 
(daughter-in-law) and Letitia Tyler Semple (daughter). 

Zachary Taylor(1849-1850). Wife ill and disliked social func- 
tions. Hostess: Mary Elizabeth Bliss* (daughter). 

Millard Fillmore (1850-1853). Wife ill. Hostess: Mary Abigail 
Fillmore (daughter). 

Franklin Pierce (1853-1857). Wife grief-stricken during first half 
of term due to son’s death. Hostess at that time: Abby Kent 
Means (wife's aunt). 
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James Buchanan (1857-1861). Never married. Hostess: Harriet 
Lane* (niece). 

Andrew Johnson (1865-1869). Wife ill. Hostess: Martha Patter- 
son* (daughter), when mother unable to host. 

Chester A. Arthur (1881-1885). Wife deceased. Hostess: Mary 
Arthur McElroy* (sister). 

Grover Cleveland (1885-1889 and 1893-1897). Unmarried until 
1886. Hostess until marriage: Rose Cleveland (sister). 

Woodrow Wilson(1913-1921). First wife died in 1914; remar- 
ried in 1915. Hostesses between marriages: Margaret Wilson* 
(daughter) and Helen Woodrow Bones (cousin). 

Kathryn Kish Sklar 


White Mountains are part of the Appalachian Moun- 
tain system. They stretch from western Maine across 
north-central New Hampshire. The mountains received 
their name because many high peaks are treeless and 
appear remarkably white when covered with snow. The 
whiteness becomes very impressive in the spring and 
fall when snow does not cover the lower elevations. See 
New Hampshire (physical map). 

The White Mountains cover about 1,000 square miles 
(2,590 square kilometers). The terrain is rugged and 
heavily forested. Most of the area is in the White Moun- 
tain National Forest. The natural beauty of the region 
draws many summer tourists, and heavy winter snowfall 
provides excellent skiing. 

The mountains include a number of ranges. The most 
famous is the Presidential Range, which has the highest 
peaks in New England. Eight of the 86 peaks in this range 
bear the names of United States presidents—Adams, 
Eisenhower, Jackson, Jefferson, Madison, Monroe, 
Pierce, and Washington. Mount Washington is the high- 
est peak in the northeastern United States. It has an ele- 
vation of 6,288 feet (1,917 meters). 

Glaciers deepened a number of passes, known as 
“notches.” Profile Mountain in Franconia Notch includes 
the famous Old Man of the Mountain, or Great Stone 
Face. Weather elements have carved a natural profile of 
a man’s face on a cliff there. Nathaniel Hawthorne im- 
mortalized it in his story “The Great Stone Face.” 

Mount Washington is famous for extreme and rapidly 
changing weather conditions. The Mount Washington 
Observatory there keeps daily weather records. On April 
12, 1934, the observatory recorded a wind of 231 miles 
(372 kilometers) per hour, the highest wind speed ever 
recorded on earth. Robert LA. Adams 

See also Mount Washington; New Hampshire (pic- 
tures). 

White Russia. See Belarus. 

White Sands Missile Range, New Mexico, is the 
main missile testing site of the United States Army. The 
range covers about 2 million acres (800,000 hectares) in 
south-central New Mexico. This area is almost as large 
as the states of Connecticut and Rhode Island combined. 
The range extends 120 miles (193 kilometers) from north 
to south, and 40 miles (64 kilometers) from east to west. 
The headquarters of the range are located 27 miles (43 
kilometers) east of Las Cruces. 

The Army established the White Sands Proving 
Ground in 1945 and renamed it in 1958. The United 
States tested its first missiles there in 1945, shortly be- 
fore the end of World War II. They were V-2 missiles 
captured from the Germans. The first atomic bomb was 
exploded in July 1945 at Trinity Site, on the eastern side 


of the range. Thomas S. Grodecki 
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White Sands National Monument is in southern 
New Mexico. It contains great deposits of wind-blown 
gypsum sand. In bright light, the sands resemble a vast 
snowfield. The monument was established in 1933. For 
its area, see National Park System (table: National monu- 
ments). 

White Sea is an arm of the Arctic Ocean. It reaches 
into northwestern Russia. For location, see Russia (ter- 
rain map). The White Sea is called Beloye More in Rus- 
sian. The Onega, Dvina, and Mezen’ rivers flow into the 
White Sea. Arkhangelsk is the largest city on this sea. 
The White Sea is icebound from September until June, 
but shipping is heavy in summer. The Dvina, Volga, and 
Dnepr rivers link the sea to the Caspian and Black seas. 
The Norwegian explorer Ottar discovered the White Sea 
in the A.D. 800's. Leslie Dienes 

White shark, also called great white shark, is the most 
dangerous shark to humans beings. Several white shark 
attacks on people occur each year, particularly along the 
coasts of California, Oregon, and South Australia. White 
sharks can grow to more than 21 feet (6.4 meters) in 
length. They live in coastal areas of cool oceans 
throughout the world. Unlike most other sharks, white 
sharks have warm blood and warm muscles. These char- 
acteristics make them faster and stronger than most oth- 
er sharks. White sharks have sharp, triangular teeth with 
jagged edges and can rip chunks of flesh from seals and 
sea lions, two of their favorite prey. 

Scientists think that white sharks attack humans be- 
cause people look like seals to the sharks, especially 
when a person swims at the surface or floats on a surf- 
board. Many people survive an attack even though the 
first bite may be very damaging. Scientists believe vic- 
tims can survive because of the way white sharks usually 
hunt any large prey. The shark stalks and then surprises 
its prey from behind and beneath, taking one huge bite 
from the body. The shark then waits for the victim to 
bleed to death before eating it. By waiting, the shark 
avoids possible injury from the claws and teeth of a 
struggling seal or sea lion. But this delay gives human 
victims a chance to be saved and to get medical treat- 
ment once on shore. 

Sport and commercial fishing have seriously reduced 
the number of white sharks in many parts of the world. 





WORLD BOOK illustration by Colin Newman, Bernard Thornton Artists 
The white shark may attack human beings. 


Some countries have laws that protect white sharks. 
John E. McCosker 


Scientific classification. The white shark belongs to the 
mackerel shark family, Lamnidae. Its scientific name is Carcharo- 
don carcharias. 


See also Shark (picture: The mouth of a white shark). 
White Sulphur Springs, West Virginia (pop. 2,315), 
is a famous health resort named for its mineral springs. 
It lies about 120 miles (193 kilometers) east of Charles- 
ton, the state capital (see West Virginia [political map)). 
The city has a mayor-council government. 

Settlers first came to the region about 1750. Fashion- 
able people of the Old South visited the springs as early 
as 1779. After the resort became famous, its Presidents 
Cottage served as the summer home of Presidents Mar- 
tin Van Buren, John Tyler, and Millard Fillmore. During 
the Civil War, soldiers fought the Battle of Dry Creek 
near the resort. Rebecca Sarver 
Whitefield, HWIHT fee/d, George (1714-1770), was an | 
Anglican preacher and evangelist. In Britain, Whitefield 
played an important part in the founding of Methodism. 
In the American Colonies, he became a leader of a se- 
ries of religious revival movements called the Great 
Awakening (see Great Awakening). 

Whitefield was born in Gloucester, England. In the 
early 1730's, he was influenced by Charles and John 
Wesley, the founders of Methodism. Whitefield experi- 
enced a religious conversion in 1735 that changed his 
life. He was ordained an Anglican deacon in 1736 and 
became known for his bold, dramatic, and severely chal- 
lenging preaching. Some Anglican ministers accused 
him of disrupting their congregations and refused to let 
him preach in their churches. Whitefield began to 
preach outdoors and attracted large crowds. His suc- 
cess influenced John Wesley to begin outdoor preach- 
ing, which became typical of the Methodists. 

Between 1738 and 1770, Whitefield visited America 
seven times. There he angered some ministers who re- 
sented his attacks on the lack of interest in the spiritual 
life. These ministers also denied their pulpits to White- 
field, so he again turned to outdoor preaching. His 
preaching made him one of the best known religious 
figures in colonial America. Mark A. Noll 
Whitefish is the name of a group of fishes that live in 
fresh water. Whitefish are found in many lakes and 
streams in the northern regions of North America, Eu- 
rope, and Asia. They are related to trout and salmon, but | 
they have larger scales than those fish. They also have 
smaller teeth than trout and salmon. Some whitefish are 
toothless. Whitefish are among the most important 
freshwater food fishes. 

The lake whitefish, which lives in North American 
lakes and rivers, is the most valuable species. It has a 
long body, a cone-shaped snout, and a forked tail. It 
lacks teeth, and its upper jaw projects beyond the lower 
jaw. Most lake whitefish weigh about 4 pounds (1.8 kilo- 
grams). But individuals weighing up to 20 pounds (9 kila- 
grams) have been caught in the Great Lakes. The fish eat 
insects and shellfish and usually live in deep water. 

The /ake herring, also called cisco, is another type of 
whitefish. It is found in the Great Lakes and is a valuable 
food fish. It is more abundant than the lake whitefish. 
Another excellent food fish is the mountain whitefish. It 
lives in mountain lakes and streams in the Western 








_ that causes an unsightly 





the silverleaf whitefly has 











United States. The round whitefish lives in the lakes of 


_ New England and the Adirondacks, in the Great Lakes, 


and in rivers and streams in northern Canada. This fish 
also is commercially valuable. David W. Greenfield 

Scientific classification. Whitefish belong to the trout fami- 
ly, Salmonidae. The scientific name for the lake whitefish is 
Coregonus clupeaformis, and the lake herring is C artedii. The 
mountain whitefish is Prosopium williamsoni, and the round 
whitefish is P. cylindraceum. 


See also Fish (picture: Fish of temperate fresh waters). 
Whitefly is the name of about 1,200 species of tiny in- 
sects that damage plants. 
Whiteflies stunt plant 
growth and limit fruit pro- 
duction by sucking sap 
from the leaves. They also 
secrete a sticky substance 


mold to grow on fruits. In 
addition, some species 
spread viruses. 

A type of whitefly called 


severely damaged crops 
in south-central Califor- 
nias Imperial Valley. This 
whitefly measures only 
about ;5 inch (2.5 millime- 


WORLD BOOK illustration by John F. Eggert 
Whitefly 


_ ters) long. The insects have been difficult to control be- 


cause they resist most pesticides and have few natural 
predators. They feed on many different plants, including 
broccoli, citrus fruits, cotton, lettuce, and melons. A 
species called the greenhouse whitefly infests tomatoes 
and other plants in greenhouses and gardens through- 
out North America. 

The female whitefly lays her eggs on the underside of 
a plant's leaves. The eggs hatch into wingless young 
called nymphs or crawlers. The nymphs stick their 
mouthparts into a leaf vein and remain there, sucking 
out the sap, until they mature. The adult whiteflies also 
feed on plants occasionally. E. W. Cupp 

Scientific classification. Whiteflies make up the whitefly 
family, Aleyrodidae, in the order Hemiptera. 
Whitehead, Alfred North (1861-1947), was an Eng- 
lish mathematician and philosopher. His writings did 
much to narrow the gap between philosophy and sci- 
ence. Whitehead’s works reflect his firsthand knowledge 
of science, his philosophical insight, and his imaginative 
writing style. He thought scientific knowledge, though 
precise, is incomplete. It must be supplemented, he 
said, by philosophical principles and insights of poets. 

Whitehead was born on Feb. 15, 1861, in Ramsgate. 
He taught at Cambridge University and London Universi- 
ty unti] 1924, when he joined the faculty of Harvard Uni- 
versity. Whitehead’s writings on mathematics, logic, and 
the theory of knowledge laid the groundwork for his 
philosophical classic, Process and Reality (1929). This 
book explains that process and growth are the funda- 
mental ideas which lead us to understand God, nature, 
and our own experiences. Whitehead also wrote Prin- 
cipia Mathematica (with Bertrand Russell, 1910-1913) and 
Science and the Modern World (1925). Whitehead died 
on Dec. 30, 1947. John E. Smith 
Whitehorse (pop. 19,058) is the capital and chief distri- 
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bution and communication center of the Yukon Territo- 
ry. Whitehorse lies on the west bank of the Yukon River, 
111 miles (179 kilometers) north of Skagway, Alaska. It is 
on the Alaska Highway. For the location of Whitehorse, 

see Yukon Territory (map). 

Most of Whitehorse’s workers hold jobs in govern- 
ment, tourism, and trade. The city also provides services 
and support to the mining industry. Mining products are 
shipped from Whitehorse to outside markets. The city 
has regional headquarters of the Royal Canadian Mount- 
ed Police and many federal government agencies. Lake 
trout and grayling swim in neighboring streams and 
lakes. The region has bears, moose, and other game. 

Airlines link Whitehorse with cities in Canada and the 
United States. A dam built above Whitehorse Rapids in 
1959 to furnish power has created a lake in Miles Can- 
yon. Many gold seekers came past Whitehorse in the 
rush of 1897-1898. Whitehorse was named for the Yukon 
River rapids, which resemble the mane of a white horse. 

Patricia Living 
Whitewash is a white mixture made from whiting, 
glue, water, common salt, flour, and unslaked lime. It is 
used as a coating on outside walls of basements and 
lighthouses, and on fences and other structures where 
paint is too expensive to be practical. A heavy coating of 
whitewash on rough plaster, concrete, or wood helps 
protect against moisture and dirt. 
Whiting. See Chalk. 
Whitman, Marcus (1802-1847), was an American pio- 
neer, doctor, and missionary among Indians in what is 
now the Pacific Northwest of the United States. He also 
helped settle the region. 

Whitman was born on Sept. 4, 1802, in Rushville, New 
York. He practiced medicine for eight years. In 1835, 
Whitman was appointed to serve as a Presbyterian 
physician to the Oregon country by the American Board 
of Commissioners for Foreign Missions. Whitman trav- 
eled to the Pacific Northwest in 1836 with his wife, Nar- 
cissa, and missionaries William H. Gray and Henry and 
Eliza Spalding. The group drove a cart as far as Fort 
Boise, Idaho, thus opening part of the Oregon Trail. The 
trail began in Independence, Missouri, and became the 
longest overland route used in westward expansion of 
the United States. 

The Whitmans founded a mission near the site of the 
present-day city of Walla Walla, Washington. In 1842, 
Whitman left for Boston to persuade the board to keep 
his mission open. He also sought to promote settlement 
in the Pacific Northwest. He returned in 1843 with about 
900 settlers. In 1847, an epidemic of measles among new 
settlers in Whitman’s community caused the death of 
many Indian children. Some Cayuse Indians, who proba- 
bly believed their children were poisoned, killed the 
Whitmans and 12 others later that year, on Nov. 29, 1847. 
A statue of Whitman in the U.S. Capitol represents the 
state of Washington. Robert C. Carriker 

See also Whitman, Narcissa; Whitman Mission Na- 
tional Historic Site. 

Whitman, Narcissa (1808-1847), was a missionary 
teacher to the Indians of the Pacific Northwest. Born in 
Prattsburg, New York, she married missionary Marcus 
Whitman in 1836. She was one of the first white women 
to journey overland to the Northwest. The couple began 
a mission among the Cayuse Indians at Waiilatpu, in 


George J. Danker 
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what is now Washington. Indians killed the Whitmans 
and 12 other people on Nov. 29, 1847. See also Whit- 
man, Marcus. Robert C. Carriker 

Whitman, Walt (1819-1892), was an American poet 
who wrote Leaves of Grass. This collection of poems is 
considered one of the world’s major literary works. 

Whitman's poems sing the praises of the United 
States and of democracy. The poets love of America 
grew from his faith that Americans might reach new 
worldly and spiritual heights. Whitman wrote: “The chief 
reason for the being of the United States of America is 
to bring about the common good will of all mankind, 
the solidarity of the world” 

Whitman may have begun working on Leaves of Grass 
as early as 1848. The book's form and content were so 
unusual that no commercial publisher would publish it. 
In 1855, he published the collection of 12 poems at his 
own expense. In the preface, Whitman wrote: “The Unit- 
ed States themselves are essentially the greatest poem.” 
Between 1856 and 1882, Whitman published five more 
revised and enlarged editions of his book. He believed 
that Leaves of Grass had grown with his own emotional 
and intellectual development. 

His work, Beginning students of Whitman will find it 
easiest to study the poems separately. They should try to 
understand each poem's imagery, symbolism, literary 
structure, and unity of theme. 

“Song of Myself,” the longest poem in Leaves of Grass, 
is considered Whitman's greatest. It is a lyric poem told 
through the joyful experiences of the narrator, simply 
called “l,, who chants the poem's 52 sections. Sometimes 
‘TY’ is the poet himself—“Walt Whitman, an American.” In 
other passages, ‘Il’ speaks for the human race, the uni- 
verse, or a specific character being dramatized. Like all 
Whitman's major poems, “Song of Myself’ contains sym- 
bols. For example, in the poem he describes grass as a 
symbol of life—"the babe of vegetation,” “the handker- 
chief of the Lord/A scented gift and remembrancer de- 
signedly dropt.” 

“Out of the Cradle Endlessly Rocking’ tells of a man 
recalling a boyhood experience in which a mockingbird 
lost its mate in a storm at sea. The memory of the bird's 
song teaches the man the meaning of death and thus the 
true vocation of a poet: to celebrate death as merely part 
of the cycle of birth, life, death, and rebirth. 

Whitman wrote “When Lilacs Last in the Dooryard 
Bloom d’ on the death of Abraham Lincoln. Lincoln died 
in April, a time of rebirth in nature. As his coffin is trans- 
ported from Washington, D.C, to Springfield, Illinois, it 
passes the young wheat, “every grain from its shroud in 
the dark-brown fields uprisen.” Whitman says that each 
spring the blooming lilac will remind him not only of the 
death of Lincoln, but also of the eternal return to life. 
The evening star Venus symbolizes Lincoln, who has 
“droop in the western sky.” 

In “Passage to India,” Whitman sees achievements in 
transportation and communication as symbols of univer- 
sal brotherhood. Individuals are to be united with them- 
selves and then with God, the “Elder Brother.” 

A group of Civil War poems called “Drum Taps’ de- 
scribes battlefield scenes and Whitman’s emotions dur- 
ing wartime. “O Captain! My Captain!,” another poem on 
Lincoln's death, is Whitman's most popular poem, but 
differs from his others in rhyme and rhythm. The “Chil- 
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A portrait of Walt Whitman was painted by American artist 
Thomas Eakins in 1888 while Whitman was living in Camden, NJ. 


dren of Adam” poems defend the sacredness of sex. The 
“Calamus” poems praise male companionship. 

Whitman wrote in a form similar to thought-rhythm, 
or parallelism. This form is found in Old Testament poet- 
ry. It is also found in sacred books of India, such as the 
Bhagavad-Gita, which Whitman may have read in trans- 
lation. The rhythm of his lines suggests the rise and fall 
of the sea he loved so much. This structure is better suit- 
ed to expressing emotion than to logical discussion. 

In general, Whitman's poetry is idealistic and roman- 
tic while his prose is realistic. His best prose is in a book 
of essays, mostly autobiographical, called Specimen 
Days (1882). Whitman's essay “Democratic Vistas” (1871) 
deals with his theory of democracy and with the cre- 
ation of a democratic literature. 

His life. Walter Whitman was born in West Hills, 
Long Island, New York, and grew up in Brooklyn. He 
worked as a schoolteacher, printer, and journalist in the 
New York City area. He wrote articles on political ques- 
tions, civic affairs, and the arts. Whitman loved mixing in 
crowds. He attended debates, the theater, concerts, lec- 
tures, and political meetings. He often rode on stage- 
coaches and ferries just to talk with people. 

During the Civil War, Whitman was a government 
clerk and a volunteer assistant in the military hospitals in 
Washington, D.C. After the war, he worked in several 
government departments until he suffered a stroke in 
1873. He spent the rest of his life in Camden, New Jer- 
sey, where he continued to write poems and articles. 
See Camden. 

Whitman believed that the vitality and variety of his 
life reflected the vitality and variety of American democ- 
racy during his time. Most critics accept this view of the 
man and his poems. However, some insist Whitman was 
not a prophetic spokesman, but simply a powerful and 


unusual lyric poet. _Jerome Loving 


Additional resources 


Callow, Philip. From Noon to Starry Night: A Life of Walt Whit- 
man. Ivan R. Dee, 1992. 
Reef, Catherine. Wa/t Whitman. Clarion, 1995. 


Whitman Mission National Historic Site is in 
southeastern Washington. It includes the site of an In- 
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i dian mission and school established in 1836 by Marcus 


Whitman and his wife. The mission was a landmark on 
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the Oregon Trail, and the school was the first mission 
school in the Pacific Northwest. The mission was made a 
national monument in 1936 and became a national his- 
toric site in 1963. For area, see National Park System 
(table: National historic sites). 

Critically reviewed by the National Park Service 


Whitney, Eli (1765-1825), an American inventor, is best 


| known for his cotton gin. This invention provided a fast, 


economical way to separate the cotton seeds from the 
fibers. Whitney's cotton gin made cotton growing profit- 


_ able and quickly helped the United States become the 


world’s leading cotton grower. Whitney also became a 
manufacturer of muskets and other weapons. 

Early life. Whitney was born in Westborough, Mass. 
Even as a boy, he had mechanical skill. He made a violin 
when he was 12 and established a nail-making business 
when he was still a teen-ager. From 1783 to 1789, Whit- 
ney taught at a grammar school. He entered Yale Col- 
lege in 1789 and graduated three years later. 

In 1792, Whitney went to Savannah, Ga., to teach and 
study law. But he found that someone had taken the 
teaching job he expected to get. He then met Catherine 
Littlefield Greene, the widow of a hero of the Revolu- 
tionary War in America, General Nathanael Greene. She 
invited Whitney to be her guest while he studied law. 
Whitney wanted to be “worth his keep” and began fixing 
things around the house. 
His mechanical skill im- 
pressed her. One night, 
guests discussing green- 
seed cotton said they 
could not grow it profit- 
ably because of the time it 
took to clean. Mrs. Greene 
said, “Mr. Whitney can 
make a machine to clean 
it.” By April 1793, Whitney 
had built the cotton gin. It 
could clean as much cot- 
ton in a day as 50 people 
could working by hand. 

The cotton gin. In 1794, Whitney obtained a patent 
for his cotton gin. With the financial backing of a part- 
ner, Phineas Miller, Whitney began to make cotton gins 
in New Haven, Conn. But soon the business had prob- 
lems. It could not make cotton gins fast enough to meet 
the demand. In addition, other manufacturers had been 
producing imitations of Whitney's cotton gin. Whitney 
sued them. He won after years of court trials. However, 
the life of his patent had almost expired, and the U.S. 
Congress refused to renew it. 

Arms manufacturer. During the years he fought for 
his patent, Whitney also made arms for the U.S. govern- 
ment. In 1798, the Department of the Treasury gave him 
a contract to produce 10,000 muskets. 

Whitney probably knew about existing French and 
American techniques for the mass production of mus- 
kets. As a result, he built a number of machines to help 
produce standard, interchangeable parts for the arms 
he was making. Some scholars credited him for the in- 
vention of a milling machine that made standard parts 
for weapons and that led to mass production. But no ev- 
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idence exists that he invented such a machine or that he 
perfected the manufacture of interchangeable parts. 
However, Whitney was the best-known promoter of the 
“interchangeable system.” R. Douglas Hurt 

See also Agriculture (picture: The cotton gin); Cotton 
gin; Mass production. 


Additional resources 


Alter, Judith M. Eli Whitney. Watts, 1990. For younger readers. 

Green, Constance M. Eli Whitney and the Birth of American 
Technology. Scott, Foresman, 1987. A standard work on Whit- 
ney’s influence and significance. First published in 1956. 


Whitney, Mount. See Mount Whitney. 

Whitney Museum of American Art in New York 
City presents American art of all periods, with emphasis 
on the work of living artists. The permanent collection 
contains about 8,500 paintings, sculptures, prints, and 
drawings. Temporary exhibitions present historical sur- 
veys and comprehensive exhibits of major artists of the 
1900's, as well as group shows introducing young and 
relatively unknown artists to a larger audience. 

The museum's Film and Video Department has played 
a major role in the growing importance of video and 
film as contemporary art forms. The New American Film 
and Video Series presents programs of independent 
films and videotapes. Since 1973, the museum has estab- 
lished branches in New York City and Stamford, Conn. 

The Whitney Museum of American Art was founded 
in 1930 by Gertrude Vanderbilt Whitney, a patron of 
American art. The main museum is located at 945 Madi- 
son Avenue. 

Critically reviewed by the Whitney Museum of American Art 
Whittier, John Greenleaf (1807-1892), was an Amer- 
ican poet. His best-known poems fall into two groups— 
those attacking slavery, and those praising the charms of 
New England country life. Whittier’s simple, direct, and 
sometimes sentimental style has made his poems, such 
as “Maud Muller” (1854), popular with both young read- 
ers and adults. 

Whittier was born in Haverhill, Mass. His parents 
were Quaker farmers. Whittier's poetry shows the influ- 
ence of his Quaker religion and rural New England 
background, and he is often called the “Quaker poet.” 
The Scottish poet Robert Burns also influenced Whittier. 
Like Burns, Whittier wrote ballads on rural themes. But 
his poetry lacks the wit of Burns's work. 

From 1833 to 1863, Whittier was active in politics and 
the antislavery movement. He called for the abolition of 
slavery in newspaper articles and while serving in the 
Massachusetts legislature 
in 1835. The abolitionist 
cause also dominated his 
poetry. In “Massachusetts 
to Virginia” (1843), he criti- 
cized the slave state, Vir- 
ginia, for betraying the 
Founding Fathers’ demo- 
cratic principles and love 
of liberty. 

Whittier's finest political 
poem is “Ichabod” (1850), a 
lyric. “Ichabod” comes from 
the Hebrew word meaning 
inglorious. \t criticizes 
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Senator Daniel Webster for his role in the passage of 
the Compromise of 1850. Whittier objected to the com- 
promise because it required that runaway slaves be re- 
turned to their owners. But he used a dignified, re- 
strained tone that makes “Ichabod” seem less an attack 
on Webster than an expression of sympathy for him. 

In two ballads, “Skipper Ireson’s Ride® (1857) and 
“Telling the Bees” (1858), Whittier showed his interest in 
the people, customs, legends, and settings of New Eng- 
land. These features appear in his masterpiece, “Snow- 
Bound" (1866), an affectionate description of Quaker life. 
The long poem tells of a family marooned in their farm- 
house by a blizzard. Jerome Loving 

See also Frietchie, Barbara; Liberty Party. 


Additional resources 


Higginson, Thomas W. John Greenleaf Whittier. 1902. Reprint. 

Reprint Services, 1992. 

Pickard, Samuel T. Life and Letters of John Greenleaf Whittier. 2 

vols. Rev. ed. 1907. Reprint. M.S.G. Hse., 1969. 

Woodwell, Roland H. john Greenleaf Whittier. HPL Pr., 1985. 
WHO. See World Health Organization. 

Who, The, became one of the most popular British 
groups in rock history. It originally consisted of guitarist 
Peter Townshend (May 19, 1945- ), principal vocalist 
Roger Daltrey (March 1, 1944- ), bass player John En- 
twistle (Oct. 9, 1944-June 27, 2002), and drummer Keith 
Moon (Aug. 23, 1947-Sept. 7, 1978). Kenney Jones be- 
came the drummer after Moon died from a drug over- 
dose. In 1989, Simon Phillips replaced Jones. Towns- 
hend wrote most of The Who's music. 

The Who was formed in London in 1964. The group 
soon became famous for its energetic concert perform- 
ances, which often ended with the performers destroy- 
ing their instruments and equipment on stage. The 
group's album A Quick One (U.S. title Happy Jack, 1966), 
featured its first attempt at rock opera. In the late 1960's, 
The Who was among the first rock groups to record 
“concept albums’ tied together by a story line or theme. 
The album The Who Sell Out (1967) was the group's first 
concept album. Probably the most popular of these al- 
bums is the rock opera 7ommy (1969). It was made into a 
film starring Daltrey in 1975. 

In 1979, The Who was featured in two motion pic- 





Mickey Adain, Star File 
The Who became one of the most popular and influential 
British groups in the history of rock music. It originally consisted 
of, /eft to right, John Entwistle, bass player; Roger Daltrey, vocal- 
ist; Keith Moon, drummer; and Peter Townshend, guitarist. 


tures. One was Quadrophenia, based on a 1973 Who 
album of the same name. The other was The Kids Are AI- 
right, a history of the group. In 1982, The Who disband- 
ed, but the members regrouped in 1989 for their “25th 
Anniversary’ tour. 
See also Townshend, Peter. 
Whooper. See Whooping crane. 
Whooping cough, HOO pihnzg, also called pertussis, 
is a serious, highly contagious disease of the respiratory 
system. The name whooping cough comes from the 
high-pitched, whooping noise victims make when they 
try to catch their breath after severe coughing attacks. 
Whooping cough occurs worldwide, mainly among in- 
fants and young children. It is caused by a bacterium 
called Bordetella pertussis. 

From the 1950's through the 1970's, the number of cas- 
es and the severity of whooping cough declined sharply 
in the United States and many other countries. These 
changes resulted from the widespread use of pertussis 
vaccine and from improvements in the standard of living 
and in health care. 

In the early and mid-1980's, however, the percentage 
of young children in the United States who received the 
vaccine declined. As a result, the number of cases of 
whooping cough in the United States more than tripled 
from 1980 to 1986. 

Symptoms of whooping cough progress through 
three stages. These stages, in order of development, are 
(1) the catarrhal stage, (2) the paroxysmal stage, and (3) 
the convalescent stage. 

During the catarrhal stage, which lasts from one to 
two weeks, symptoms resemble those of the common 
cold. Victims have trouble breathing, due to inflamma- 
tion and an increase of mucus in the nose and throat. 
They cough and have a fever. At this stage, the disease is 
highly contagious. It spreads through the spray of bacte- 
ria-filled droplets from the victim's nose and mouth. The 
catarrhal stage generally lasts from one to two weeks. 

The paroxysmal stage, during which the “whoop” oc- 
curs, is the most serious phase of the disease. It general- 
ly lasts from two to three weeks. In this stage, severe 
coughing paroxysms (attacks) occur first at night, then 
later during both the day and night. Victims often spit up 
thick globs of mucus following these coughing spells. 
Infants often swallow the mucus and then vomit, which 
can cause dehydration and weight loss. The attacks can 
lead to inadequate oxygen circulation, which can cause 
convulsions. Other complications may include pneumo- 
nia or collapse of the lungs. Victims of whooping cough, 
especially infants under 6 months of age, may die dur- 
ing the paroxysmal stage. 

During the convalescent stage, coughing, spitting up 
mucus, and vomiting begin to lessen. Victims show gen- 
eral improvement and finally return to a normal state of 
health. Full recovery may take weeks or months. 

Treatment and prevention. Physicians use the an- 
tibiotic erythromycin to treat whooping cough. If given 
in the catarrhal stage, this drug can halt the illness or 
lessen its severity. After the paroxysmal stage begins, 
treatment centers on helping the patient breathe freely 
and on limiting the number of severe coughing attacks. 

Immunization of infants and young children with per- 
tussis vaccine protects them from whooping cough. For 
a recommended schedule of whooping cough immuni- 
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\zations, see Immunization (table: Recommended immu- 
/nization for children in the United States). Physicians 
prescribe erythromycin to help prevent the develop- 

| ment of whooping cough in unvaccinated people who 
i Michael G. Levitzky 





have been exposed to the disease. 
| Whooping crane is one of the rarest birds of North 
| America. It is a symbol of wildlife conservation. Whoop- 
| ing cranes, also called whoopers, are named for their 
| yor buglelike call. Whooping cranes are the tallest 
birds in North America. They stand about 5 feet (1.5 me- 
| ters) tall and have long legs and a long neck. The adults 
are white, with black-tipped wings and a patch of bare, 
) red skin on their heads. Whoopers less than a year old 
are rust colored. See Crane (picture). 
| Wild whooping cranes breed in marshy areas of 
Wood Buffalo National Park in the Northwest Territories 
_of Canada. They make nests of piles of grasses or other 
| plants. The female usually lays two eggs, but only one 
chick survives in most cases. Whoopers migrate ahout 
2,500 miles (4,000 kilometers) to Aransas National Wild- 
life Refuge in Texas for the winter. Their food in winter 
includes clams, crabs, and crayfish, but scientists know 
little about what they eat the rest of the year. 
Whoopers once nested between Louisiana and Cana- 
| da. They began to die out during the 1800's, when in- 
| creasing numbers of settlers disturbed their habitats. By 
1941, only 15 whoopers remained in the flock that mi- 
grated between Canada and Texas. Another 6 whoopers 
lived in Louisiana, but these birds died out by 1948. 
Whooping cranes are protected by international law 
from shooting and other harm by people. The birds’ 
breeding and wintering grounds are protected refuges, 
and the whoopers are closely watched during their mi- 
grations. This protection helped increase the flock win- 
tering in Texas to about 170 birds by the early 2000s. 
In further efforts to save the species, biologists re- 















move one egg from some of the whooper nests in Cana- 


da. Some of these eggs are artificially incubated to start 
a captive flock, which eventually produces eggs and off- 
spring. Beginning in 1975, some of the removed eggs 
were transferred to the nests of sandhill cranes at Grays 
Lake National Wildlife Refuge in Idaho. The sandhill 
cranes acted as foster parents by hatching and raising 
the young whooping cranes. However, biologists were 


disappointed when this flock of whoopers did not begin 


breeding, and the program was discontinued in 1989. 

In 1993, biologists began a program to release young 
whooping cranes at the Kissimmee Prairie in south- 
central Florida. This program hopes to establish a resi- 
dent flock of whoopers in Florida and thus eliminate the 
hazards of long-distance migration. During migration, 
young whooping cranes are often killed when they fly 
into electrical or telephone wires. 

In 2001, scientists used a special aircraft to lead a 
small flock of whooping cranes in an experimental mi- 
gration. The cranes migrated from Wisconsin to the 


Chassahowitzka National Wildlife Refuge along the west 


coast of Florida. They then migrated back to Wisconsin 


unassisted in 2002. The scientists hope to establish these 


and other cranes as the second migratory flock in North 
America. Eric G. Bolen 


Scientific classification. The whooping crane belongs to the 


crane family, Gruidae. Its scientific name is Grus americana. 
See also Bird (Endangered species). 
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Wichita, WIHCH uh raw (pop. 344,284; met. area pop. 
545,220), is the largest city in Kansas. It serves as a major 
manufacturing center and as the distribution center for a 
large farm region that produces dairy products, grain, 
and livestock. Wichita is called the A/r Capital of the 
World. It ranks as the world’s largest producer of gener- 
al aviation aircraft. These aircraft include small planes 
that are used for business, recreation, and flight training. 

Wichita lies in south-central Kansas where the Arkan- 
sas and the Little Arkansas rivers meet. For location, see 
Kansas (political map). The city is named after the Wichi- 
ta Indians. 

The city covers 123 square miles (319 square kilome- 
ters) and is the county seat of Sedgwick County. About 
half of Wichita lies east of the Arkansas River, and about 
half lies west of the river. The main business and indus- 
trial districts are in the area located east of the river. 

Century Il, a cultural-convention center, covers 5 
acres (2 hectares) east of the river in the heart of down- 
town Wichita. This project includes an auditorium, a 
concert hall, convention and exhibition halls, and a the- 
ater. The A. Price Woodard, Jr., Memorial Park, with its 
fountains, trees, waterfalls, and an outdoor ainphithe- 
ater, lies between Century II and the river. Expo Hall, 
which provides additional convention space, was com- 
pleted in 1986. Wichita's old city hall, completed in 1892, 
still stands in the downtown area. Its architectural de- 
sign and towers attract many tourists. Today, the build- 
ing houses the Wichita-Sedgwick County Historical Mu- 
seum. 

Economy. Wichita is the largest manufacturing cen- 
ter in Kansas. There are almost 700 manufacturing plants 
in the metropolitan area. The production of business 
and defense aircraft is the major industry. A major air- 
craft producer, Boeing Company, is the Jargest private 
employer in Kansas. Wichita is also the petroleum capi- 
tal of Kansas. Oil fields lie just outside the city, and many 
oil companies have offices or refineries in Wichita. Oth- 
er industries produce chemicals, camping and recre- 
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© Joe! Satore, The Wichita Eagle 
Wichita is the largest city in Kansas. Its annual events include 
the Old Town Chili Cook-Off, shown here. This event is held in 
the city’s downtown area. 


298 Wichita 


ational equipment, metal products, computers, specialty 
equipment, and plastics. 

Wichita is a regional medical center. The city has nine 
hospitals, including one operated by the Department of 
Veterans Affairs. Wichita lies in a rich, wheat-growing 
area, and Wichita’s flour mills grind more wheat than 
any other Kansas City. 

Four railroads serve the city, and truck lines also oper- 
ate there. Wichita Mid-Continent Airport is southwest of 
the downtown area of the city. Wichita has one daily 
newspaper, the Wichita Eagle. Six television stations and 
more than 25 radio stations broadcast from the area. 

Education and cultural life. Wichita’s public school 
system includes about 85 elementary schools and 9 high 
schools. The city also has about 25 parochial and private 
schools. 

Wichita State University is the third largest school of 
higher education in the state. The university is known 
for its National Institute for Aviation Research and its 
speech pathology and audiology program. Heartspring, 
formerly called the Institute of Logopedics, is a national- 
ly known school that serves children with communica- 
tion disorders. Friends University and Newman Universi- 
ty (formerly Sacred Heart College) are also in Wichita. 
The city’s public library system consists of a central li- 
brary and several branches. The Wichita Symphony Or- 
chestra performs at the Century II Concert Hall. The pro- 
fessional Music Theatre of Wichita stages five musicals 
each summer. 

The Old Cowtown Museum re-creates frontier Wichi- 
ta of the 1870's. The city has three art museums—the 
Wichita Center for the Arts, the Wichita Art Museum, 
and the Ulrich Museum of Art at Wichita State Universi- 
ty. The Wichita Art Museum houses the famous Roland 
P. Murdock Collection, one of the nation’s largest collec- 
tions of American art. 

Wichita’s public park system includes about 80 parks. 
Pawnee Prairie, the largest park in the city, covers 700 
acres (280 hectares). Chisholm Creek Park includes na- 
tive and restored prairie habitats. The Sedgwick County 
Zoo lies on the northwest border of the city. 

Government. Wichita has a council-manager form of 
government. The six city council members and a mayor 
are elected to four-year terms. The council appoints a 
city manager who is the administrative head of the city 
government. 

History. Traders first entered the area in 1863 to trade 
with the Plains Indians. The city’s name came from the 
Wichita Indians. This Oklahoma tribe was moved to the 
area in 1864 by the United States government during the 
American Civil War (1861-1865). In 1870, the settlement 
was incorporated as a town. The Wichita and South- 
western Railroad (now part of the Burlington Northern 
Santa Fe Corporation) began to serve Wichita in 1872, 
and the town soon became an important shipping point 
for cattle. Cowboys drove Texas longhorn cattle along 
the Chisholm Trail, fattened them on Kansas grass, and 
shipped them from Wichita te distant markets. 

During the late 1880's, Wichita became known for its 
cowboys, dance halls, gambling, and saloons. Wyatt 
Earp, the famous frontier lawman, served as a peace offi- 
cer in the town in the mid-1870's. Although Wichita 
gained attention for lawlessness, the people also built 
churches, a library, schools, and some industry, includ- 


ing a brick plant and a meat-packing plant. 

Wichita received a city charter in 1886. The communi- 
ty’s population grew from 4,911 in 1880 to 23,853 in 1890, 
Much of this growth resulted from land speculation. 

The discovery of oil in the Wichita area during the 
early 1900's brought further growth. The city’s popula- 
tion rose from 24,671 in 1900 to 111,110 in 1930. In 1919, 
Wichita’s first airplane manufacturing company built its 
factory. Wichita soon became the nation’s aircraft pro- 
duction center. The city won fame for its pioneers in the 
industry, including Walter H. Beech, Clyde V. Cessna, 
and Lloyd C. Stearman. 

The prospering aircraft and oil industries helped 
Wichita avoid hard times during the 1930's. The rest of 
the Kansas region suffered during those years from dust 
storms and the Great Depression. 

During World War II (1939-1945), Wichita’s three air- 
plane factories produced more military aircraft than any 
other U.S. city. After the war, Wichita continued to rank 
among the leading producers of jet bombers for the Air 
Force. In 1951, McConnell Air Force Base opened in 
Wichita. Aircraft production soared again during the Ko- 
rean War (1950-1953). 

In 1987, the Epic Center, the tallest building in Kansas, 
was completed in Wichita. The 22-story building rises 
325 feet (99 meters). Also in 1987, a 10-acre (4-hectare) 
botanical complex called Botanica opened. 

The city's economy grew during the early 1960's, 
when Learjet Corporation built a plant there. This plant 
helped Wichita become the world’s largest producer of 
general aviation aircraft. In the mid-1970's, the city’s air- 
craft industry grew tremendously. Growth continued un- 
til the 1980's, when there was a sharp decline in general 
aviation sales worldwide. But Wichita remained the 
world’s leading producer of general aviation aircraft 
through the 1980's and continued to do so in the 1990s. 

Allan B, Tanner 

For the monthly weather in Wichita, see Kansas (Cli- 
mate). See also Kansas (pictures). 

Wichita Falls, W/HCH uh Taw, Texas (pop. 104,197; 
met. area pop. 140,518), is a center for services and trade 
in north-central Texas and southwestern Oklahoma. The 
city lies on the Wichita River near the Texas-Oklahoma 
border. For location, see Texas (political map). 

Wichita Falls serves as a center of government, agri- 
culture, oil production, and manufacturing. Sheppard 
Air Force Base is one of the city’s leading employers. 
Wichita Falls also has more than 125 small manufactur- 
ing firms. The products of these firms include automo- 
bile parts, fiberglass, glass, hand tools, jet engine parts, 
and washing machines. The city is the home of Mid- 
western State University. 

Wichita Falls was founded in 1879. It was named for 
the Wichita Indians and for the falls of the Wichita River, 
which no longer exist. 

The arrival of the railroad in 1882 encouraged growth 
of the city. The first major oil deposit in north Texas was 
discovered near Wichita Falls in 1910, and the communi- 
ty became a boom town several years later. A tornado 
hit Wichita Falls in 1979, killing 42 people and destroy- 
ing more than 3,000 homes. 

Since the early 1990's, the Wichita Falls downtown 
area has been a focus for renovation. Projects complet- 
ed include a new library, arts center, and museum. Fu- 








ture plans call for the construction of a coliseum. 


Wichita Falls is the county seat of Wichita County. It 
has a council-manager form of government. 

Carroll Wilson 
Wicker is a small, flexible branch or twig, usually of 
willow, that can be woven to make baskets, furniture, 
and other objects. The term wicker also refers to any 
basketlike furniture or accessory. Some wicker objects 
are woven from such plant materials as bamboo, cane, 
rattan, and reed, and from artificial fibers. 

Wicker furniture is made by weaving the material 
around a sturdy frame. Wicker is loosely woven and al- 
lows air to circulate, making such furniture especially 
suitable for hot areas. In addition, wicker is lightweight 
and extremely durable. Some pieces have lasted more 
than 100 years. Wicker furniture was originally used out- 
doors. Today, however, this type of furniture is popular 
indoors as well. 

Wicker chairs were made in ancient Egypt. During the 
1800's, wicker chairs and tables became popular in Eu- 
rope and the United States. Each piece was handmade 
and took several days to complete. As the costs of labor 
and materials rose, manufacturers sought less expensive 
ways of making wicker objects. They developed an artifi- 
cial fiber from specially treated twisted paper. They also 
began to weave wicker on looms. Today, however, 
some wicker objects are still made by hand, mostly in 
Asian countries. 
Wien. See Vienna. 
Wiener, WEE nuhr, Norbert (1894-1964), was an 
American mathematician who did fundamental work in 
the analysis of numerical information. He developed 
techniques that could be used to analyze data transmit- 
ted by radio to separate useful information from unde- 
sired disturbances. 

Wiener also led in the study of similarities in how 
nervous systems and machines perform the functions of 
communication and control. He originated the term cy- 
bernetics for this field and used the term as the title of a 
book he published in 1948. 

Wiener was born in Columbia, Missouri. He received 
a Ph.D. from Harvard University at the age of 18. He 
taught at the Massachusetts Institute of Technology 
from 1919 to 1960. Arthur Gittheman 

See also Cybernetics. 

Wiesbaden, VEFS Bann uhn (pop. 266,623), is a Ger- 
man resort city 6 miles (10 kilometers) northeast of 
Mainz. It is located in a valley on the southern slope of 
the Taunus Mountains (see Germany [political map)). In 
1946, it became the capital of the state of Hesse, which 
was formed in 1945. The tourist trade is an important 
source of income. Many mineral springs in and around 
Wiesbaden attract visitors. The springs in the area were 
known to the Romans, and many relics of the Roman pe- 
riod have been discovered there. The city’s Latin name 
was Aquae Mattiacorum, which means waters of the 
Mattiaci (a German tribe). Its German name, Wiesbaden, 
means baths on the meadows. John W. Boyer 

Wiesel, wee ZFHL Elie, FHL ee (1928- ), an Ameri- 
can author, became a leading spokesman for people 
who survived Nazi concentration camps during World 
War II (1939-1945). He was a prisoner at camps where 
the Nazis murdered millions of European Jews. Wiesel 
dedicated his life to describing the horrors he wit- 
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nessed and to helping victims of oppression and racism. 
He won the 1986 Nobel Peace Prize. 

Eliezer Wiesel was born in Sighet, Romania. In 1944, 
he was sent with his family and the town’s other Jews to 
a camp at Auschwitz (now Oswiecim), Poland, near 
Krakow. He was later sent to a camp at Buchenwald, 
Germany, near Weimar. Wiesel's parents and a sister 
died at these camps. After Buchenwald was liberated in 
1945, Wiesel settled in France. He later studied philoso- 
phy at the University of Paris, became a journalist, and 
moved to the United States. In 1976, Wiesel became a 
professor of humanities at Boston University. President 
Jimmy Carter appointed him chairman of the President's 
Commission on the Holocaust in 1979. In 1980, Wiesel 
was named head of the United States Holocaust Memo- 
rial Council. 

Wiesel's first book, Might (1958), is a memoir of his ex- 
periences in the concentration camps. Dawn (1960) and 
The Accident (1961) are novels about survivors of the 
Holocaust. Wiesel’s other books include The Jews of Si- 
lence (1966), A Beggar in Jerusalem (1968), and The Testa- 
ment (1980). Michael Berenbaum 
Wiesenthal, VEE zehn Tan, Simon (1908- ), is an 
Austrian Jew who helped bring more than 1,100 Nazi 
war criminals to justice. He is the founder and director 
of the Jewish Documentation Center in Vienna, Austria. 
The center, established in 1961, collects evidence about 
the murders of approximately 6 million Jews and mil- 
lions of other persons by the Nazis during World War II 
(1939-1945). It also gathers information on the present lo- 
cation of Nazis who have avoided capture. Wiesenthal 
helped bring to trial such former Nazi officers as Adolf 
Fichmann, who directed the removal of Jews to concen- 
tration camps, and Karl Silberbauer, who arrested Anne 
Frank (see Frank, Anne). 

Wiesenthal was born in Buchach, near Lvov, in what is 
now Ukraine. He was trained as an architect and engi- 
neer. Nearly all of Wiesenthal’s relatives were killed by 
the Nazis during World War II, while he worked as a 
slave laborer in a number of concentration camps. 

Leon A. Jick 
Wig is a false covering of hair for the head. The name 
comes from the word periwig. The custom of wearing 
wigs dates back to ancient times. Egyptian mummies 
have been found with them. The ancient Greeks and Ro- 
mans wore them. In the 1600's, the French made wigs 
fashionable. Wigs then became large, heavy, and expen- 
sive. Usually they were powdered white. Wigs were 
worn by nobles, courtiers, ministers, judges, doctors, 
and professional people. English judges began wearing 
wigs in the early 1700's and still wear them today. Wigs 
were fashionable in colonial America and became pop- 
ular in the 1960's and 1970's. They are also worn by peo- 
ple who are bald. Quality wigs are made of the best 
grade of human and artificial hair. Some wigs are made 
with a netting that allows the wearer's hair to be drawn 
through the net to mix with the hair of the wig. 

Franz J. Singer 

See also Hairdressing (with pictures); Colonial life in 
America (Clothing). 

Wigeon, W/H/ uhn, is the name of three species of 
medium-sized ducks that breed in temperate regions of 
Europe, North America, and South America. Wigeons 
measure about 20 inches (50 centimeters) long. They 
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have a thin, bluish bill and a white patch on the shoulder 
of the wing. Wigeons inhabit lakes and river deltas. 

The American wigeon, also called the ba/dpate, is 
found in Canada and much of the United States. The 
male American wigeon has a distinctive whistling call 
and a white forehead and crown. The female has white 
markings on the underwing. 


Scientific classification. Wigeons belong to the family Ana- 
tidae. The scientific name for the American wigeon is Anas 
americana. Rodger D. Titman 


See also Bird (picture: Birds of inland waters). 
Wiggin, Kate Douglas (1856-1923), was an American 
writer of books for children. She is best remembered 
for her novel Rebecca of Sunnybrook Farm (1903). Re- 
becca Randall, the bright young heroine, leaves Sunny- 
brook Farm to live with her mother's sisters after her fa- 
ther’s death. The novel's characters, places, and events 
are taken from Wiggins childhood and later life in 
Maine. Her other notable children’s novels include 7he 
Birds’ Christmas Carol (1887) and Mother Carey's Chick- 
ens (1911). Wiggin also wrote books for adults and an 
autobiography, My Garden of Memory (1923). 

Wiggin was born in Philadelphia. In 1878, she helped 
establish in San Francisco the first free kindergarten 
west of the Rocky Mountains. Virginia L. Wolf 
Wigglesworth, Michael (1631-1705), was a Puritan 
pastor, doctor, and poet of colonial New England. He is 
best known for his somber poem /he Day of Doom: or, 
A Poetical Description of the Great and Last Judgment 
(1662). Wigglesworth believed that many people were 
disobeying God and that God judged both individuals 
and nations. He wrote 7he Day of Doom as a warning to 
the New England colonists. His crude but dramatic bal- 
lad presented theology to the colonists in a form they 
could easily read and memorize. The Day of Doom be- 
came a best seller. Wigglesworth was born in England 
and moved to America with his parents at the age of 7. 
In 1656, he settled in Malden, Mass., and served as min- 
ister and physician. Mark A. Noll 
Wight, 7 Isle of, lies off the southern coast of Eng- 
land (see England [terrain map)). A strait called The So- 
lent separates the island from the mainland county of 
Hampshire. Ferries and hovercraft provide transporta- 
tion between the island and the mainland. The island 
covers 147 square miles (381 square kilometers) and has 
a population of 122,900. 

The Isle of Wight is famous for its mild, sunny climate 
and its scenery, which attracts tourists. The island's ad- 
ministrative center is Newport. Cowes, its leading port, 
is known for its sailing and yacht races. Many people 
work on farms or in light industry. D. lan Scargill 
Wigner, Eugene Paul (1902-1995), was an American 
theoretical physicist. He shared the 1963 Nobel Prize in 
physics with J. Hans Jensen and Maria Goeppert Mayer 
for his research on the use of a property known as sym- 
metry in theories of the atom and the nucleus. He also 
worked with a team of scientists who in 1942 produced 
the first nuclear chain reaction. In 1958, he won the 
Atomic Energy Award Commission's Enrico Fermi 
Award, and he shared the 1959 Atoms for Peace Award 
with Leo Szilard. He became a lecturer at Princeton Uni- 
versity in 1930 and later became a professor there. 

Wigner was born in Budapest, Hungary. In 1937, he 
became a United States citizen. Richard L. Hilt 


Wigwam is the name for a kind of dwelling used by 
the Algonquian-speaking Indians of the Eastern Wood- 
lands. In the East, the foundation was usually made of 
light poles tied together with bark, forming an oval- 
shaped dome. The dwelling was covered with layers of 
bark or reed mats, laid on like shingles. Other wigwams 
had a rectangular frame and gabled roof. Some north- 
ern Algonquian Indians used a cone-shaped tent. 

W. Roger Buffalohead 

See also Indian, American (pictures). 

Wilberforce, Samuel (1805-1873), was an important 
figure in the Anglican Church in England. He held sev- 
eral major church offices, including bishop of Oxford, 
dean of Westminster, and Chaplain of the House of 
Lords. Wilberforce played a mediating role during a 
conflict between two groups within the church—the 
Anglo-Catholics and the Evangelicals. Anglo-Catholics 
wanted to reestablish ties with Roman Catholicism with- 
out accepting the authority of the pope. The Evangeli- 
cals stressed conversion, strict morality, and social ac- 
tion. As Chaplain of the House of Lords, Wilberforce 
used his considerable influence in an attempt to bring 
about prison reform and measures dealing with the 
abuse of women and children. 

Wilberforce was born in Clapham, near London. He 
was ordained a priest in 1829. His father, William, an 
English statesman, played a crucial role in the abolition 
of slavery in British territories. Charles H. Lippy 
Wilberforce, William (1759-1833), was a leader in 
the fight to abolish the slave trade and slavery in the 
British Empire. In 1780, he entered Parliament and be- 
came a leading Tory, noted for his eloquence. In 1789, 
Wilberforce led a campaign against the British slave 
trade. A bill to end this trade passed in the House of 
Commons in 1792 but failed in the House of Lords. 
When such a bill finally became law in 1807, Wilber- 
force turned against the foreign slave trade. He retired 
from Parliament in 1825 but continued to support the 
Campaign against the foreign slave trade. After 1823, 
Wilberforce supported the emancipation of the slaves in 
Britain's colonies. He was born in Hull, England, and 
studied at Cambridge University. 
Wilberforce University is a private coeducational 
liberal arts university in Wilberforce, Ohio. It is affiliated 
with the African Methodist Episcopal Church. The uni- 
versity has divisions of business and economics, engi- 
neering and computer science, humanities, natural sci- 
ence, and social science. Courses lead to the bachelor's 
degree. All Wilberforce students alternate periods of 
study on the campus with periods of work at approved 
off-campus jobs. Wilberforce University was founded in 
1856 and is the oldest predominantly black private uni- 
versity in the United States. 

Critically reviewed by Wilberforce University 
Wilbur, Richard (1921- ), is an American poet. He 
won Pulitzer Prizes in poetry for Things of This Wortd in 
1957 and New and Collected Poems in 1989. He was co- 
winner of the 1971 Bollingen Prize for poetry for Wa/k- 
ing to Sleep. Wilbur received a one-year appointment as 
poet laureate of the United States in 1987. 

Wilbur often uses myth and philosophy to illuminate 
ordinary experience. His poems see the dark side of 
human failure redeemed by a respect for intelligence, 
artistry, and ‘the things of this world.” Wilbur's poems 


Howard Temperley 






are often formal in style, have a musical quality, and are 
witty and mentally stimulating. From his first published 
work, 7he Beautiful Changes (1947), to Advice to a 
Prophet (1961), Wilbur tried to show how the mind and 
the senses can enrich understanding of the world. 
Wilbur was born on March 1, 1921, in New York City. 
He wrote a children’s book, Loudmouse (1963). Respons- 
es (1976) is a collection of essays and literary criticism. 
The Catbird’s Song (1997) is a book of prose writings. 
Wilbur gained acclaim for his translations of comedies 
_by the French playwright Moliére and of tragedies by 
the French playwright Jean Racine. 
Wild ass. See Donkey; Onager. 
Wild barley. See Foxtail barley. 
| Wild boar. See Boar, Wild. 
Wild canary. See Goldfinch. 
‘Wild carrot, also called Queen Anne’ /ace, is a mem- 
ber of the carrot family that grows wild. The cultivated 
carrot that people eat has a European and Asiatic origin. 
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The wild carrot is also known as Queen Anne’s lace because of 
_ the plant's Jacy clusters of small white or yellowish flowers. 


In North America, many carrot plants grow wild as com- 
_ mon weeds. The plants were called Queen Anne’s lace 
because of their lacy clusters of small white or yellowish 
flowers. The wild carrot grows to 3 feet (91 centimeters) 
tall. No part of the plant should be eaten as food. But the 
_ roots and seeds are sometimes boiled to make a tea that 
is used as a folk medicine for the kidneys and intestines. 

Albert Liptay 

Scientific classification. The wild carrot belongs to the pars- 
ley family, Umbelliferae. Its scientific name is Daucus carota. 
Wild rice, also called /ndian rice, is an aquatic grass 
that produces a cereal grain. It is not related to rice. 

In North America, the most important species of wild 
rice is northern wild rice. \ts stalks grow from 4 to 8 feet 
(1.2 to 2.4 meters) high. The grain, which is high in pro- 
tein and vitamins, is on the heads of the stalks. 

Northern wild rice is an annual, which means each 
plant lives only one year. It grows in shallow streams, 
rivers, and lakes of the central United States and central 
Canada. It also is cultivated commercially, notably in 
Minnesota and Wisconsin, in artificial paddies. Much of 
the grain is sold for livestock feed. American Indians 
harvested wild rice by bending the stalks over the edge 
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of a boat and beating the grains loose with sticks. Today, 
most wild rice is harvested mechanically. _ James E. Simon 

Scientific classification. Wild rice is in the grass family, 
Poaceae or Graminaea. Northern wild rice is Zizania palustris. 
Wildcat is a name generally given to small, wild mem- 
bers of the cat family. The true wildcat lives in Europe, 
Asia, and Africa. It is an extremely vicious animal and 
generally larger and stronger than the domestic cat. It 
has yellowish to grayish fur and black streaks around 
the body, legs, and tail. 

Two species of wildcats live in North America. They 
have longer bodies, longer legs, and shorter tails than 
domesticated cats. They prowl mainly at night. Their 
ears have tufts of fur on them, and their coats vary in col- 
or and thickness. One species, called the Canadian lynx, 
has a long, gray coat. It ranges across the Northern Unit- 
ed States, Alaska, and Canada. The other species, often 
called the bobcat, has short, yellowish-brown fur, cov- 
ered with dark spots and other markings. It ranges from 
southern Canada south through Mexico. A variety of 
wildcat called the Egyptian cat is believed to be the an- 
cestor of the common house cat. Duane A. Schlitter 

Scientific classification. Wildcats belong to the cat family, 


Felidae. The European species is Felis silvestris. Bobcats are Lynx 
rufus. The Canadian lynx is L canadensis. 


See also Bobcat; Serval. 

Wildcat bank was the name for unstable banking in- 
stitutions that issued paper money called wildcat curren- 
cy. They operated under state charters, particularly in 
the South, during the early and middle 1800's. Wildcat 
banks became especially numerous and irresponsible 
after President Andrew Jackson's successful struggle 
against the Second Bank of the United States. 

The Bank of the United States used its influence to re- 
strain state banks from issuing more paper money, or 
wildcat currency, than their assets would justify. In 1833, 
Jackson succeeded in withdrawing government depos- 
its from the bank. His victory so crippled the bank that it 
could no longer restrain the state banks. Many banks, 
especially those in the South and West, then issued un- 
reasonably large amounts of paper money and lent it 
freely on the flimsiest security. 

As a result, this caused a money inflation, followed by 
a period of wild speculation in Western land. Jackson 
then issued his famous Specie Circular, ordering gov- 
ernment agents to accept nothing but gold and silver in 
payment for public lands. Many of the wildcat banks 
were unable to meet the demands made on them and 
failed abruptly. These bank failures contributed to the 
serious financial panic in 1837. James C. Curtis 

See also Jackson, Andrew (The money surplus); Van 
Buren, Martin (The Panic of 1837). 

Wilde, wy/d, Oscar (1854-1900), was an author, play- 
wright, and wit. He preached the importance of style in 
both life and art, and he attacked Victorian narrow- 
mindedness and complacency. 

Wilde was born on Oct. 16, 1854, in Dublin, Ireland. 
His full name was Oscar Fingal OFlahertie Wills Wilde. 
At 20, he went to study at Oxford University where he 
distinguished himself as a scholar and wit. He soon be- 
came a well-known public figure, but the period of his 
true achievement did not begin until he published 7/he 
Happy Prince and Other Tales in 1888. In these fairy tales 
and fables, Wilde found a literary form well-suited to his 
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talents. Wilde's only novel, 
the ingenious Picture of 
Dorian Gray (1890), is an 
enlarged moral fable. It 
describes a man whose 
portrait ages and grows 
ugly as a reflection of his 
moral corruption while his 
actual appearance re- 
mains the same. The book 
seems to show the de- 
structive side of a devo- 
tion to pleasure and beau- 
ty similar to Wilde’s own. 

Wilde's plays taken to- 
gether are his most impor- 
tant works. Lady Windermere’s Fan (1892), A Woman of 
No Importance (1893), and An Ideal Husband (1895) com- 
bine the then-fashionable drama of social intrigue with 
witty high comedy. In each play, Wilde brings together 
an intolerant young idealist and a person who has com- 
mitted a social sin in the past. They meet in a society 
where appearances are everything. The effect is always 
to educate the idealists to their own weaknesses and to 
show the need for tolerance and forgiveness. 

In The Importance of Being Earnest (1895), his master- 
piece, Wilde departed from his standard formula by 
combining high comedy with farce. The characters take 
insignificant things seriously while casually dismissing 
important concerns. The result is a satire on the shallow- 
ness of British society and its focus on good breeding 
and proper formalities. Almost every line in the play is 
an epigram (clever saying). Wilde also wrote Sa/omé 
(1893), a one-act Biblical tragedy, in French. 

In 1895, Wilde was at the peak of his career and had 
three hit plays running at the same time. But in that year 
he was accused of having homosexual relations with 
Lord Alfred Douglas by Douglas's father, the Marquess 
of Queensberry. As a result, Wilde became involved in a 
hopeless legal dispute, and he was sentenced to two 
years in prison at hard labor. From his prison experi- 
ences came his best poem, The Ballad of Reading Gaol 
(1898), and a remarkable autobiographical document 
sometimes called De Profundis. 

Wilde left England after his release. Ruined in health, 
finances, and creative energy, but with his wit intact, he 
died in France three years later. Gerald M. Berkowitz 


Additional resources 


Belford, Barbara. Oscar Wilde. Random Hse., 2000. 

Ellmann, Richard. Oscar Wilde. Vintage Bks., 1988. 

Raby, Peter, ed. The Cambridge Companion to Oscar Wilde. 
Cambridge, 1997. 


Wildebeest. See Gnu. 

Wilder, WYL duhr, Billy (1906-2002), was a leading 
motion-picture director, producer, and writer. His 
movies combine technical skill, witty dialogue, and a 
cynical realism about human behavior. Wilder often 
worked with other writers on his scripts. His films vary 
in tone. They include the romantic comedies Major and 
the Minor (1942) and Sabrina (1954); the tragic Double In- 
demnity (1944), The Lost Weekend (1945), Sunset Boule- 
vard (1950), and Witness for the Prosecution (1958); the 
seriocomic A Foreign Affair (1948), Stalag 17(1953), and 
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The Apartment (1960); and the satirical Some Like It Hot 
(1959), One, Two, Three (1961), The Fortune Cookie 
(1966), and The Front Page (1974). Wilder won Academy 
Awards as best director for The Lost Weekend and The 
Apartment. He also shared an Oscar for best screenplay 
for The Apartment with his long-time collaborator, |. A. L. 
Diamond. 

Wilder was born Samuel Wilder on June 22, 1906, in 
Vienna, Austria. He came to the United States in 1934 
and became a U.S. citizen in 1940. Gene D. Phillips 
Wilder, L. Douglas (1931- ), the first elected black 
governor in the United States, was the chief executive of 
Virginia from 1990 to 1994. Wilder, a Democrat, defeat- 
ed his Republican oppo- 
nent, former state Attor- 
ney General J. Marshall 
Coleman, in the 1989 elec- 
tion. 

Lawrence Douglas 
Wilder was born on Jan. 
17, 1931, in Richmond, Vir- 
ginia. Wilder graduated 
from Virginia Union Uni- 
versity with a bachelor's 
degree in chemistry. He 
won a Bronze Star for 
bravery during the Korean 
War (1950-1953). Wilder 
earned a law degree in 
1959 from Howard Univer- 
sity and became a successful trial lawyer in Richmond. 
In 1969, Wilder became the first black elected to the Vir- 
ginia Senate since 1877, when federal control ended af- 
ter the American Civil War. In 1985, he was elected lieu- 
tenant governor of Virginia. Guy Halverson 
Wilder, WYL duhr, Laura Ingalls, LAWR uh /HNG 
guhiz (1867-1957), was an American author of books for 
children. She is best known for her series of nine novels 
called the “Little House” books. Most of the series is 
loosely based on her experiences growing up in the 
Midwest in the 1870's and 1880's. The series has been 
praised as a vivid literary saga of the American frontier. 
The “Little House” stories have a chronological pattern 
and follow Laura from her childhood wilderness home 
to her final home with her husband, Almanzo Wilder. 
The stories show the importance of a closely knit family, 
and they are filled with humor and tenderness. 

Laura Ingalls was born on Feb. 7, 1867, in Pepin, Wis- 
consin. She lived a rugged pioneer life with her family 
as they moved from place 
to place. She described 
her childhood in the first 
“Little House’ book, Little 
House in the Big Woods 
(1932). In 1885, she mar- 
ried Almanzo Wilder, who 
came from an old estab- 
lished family in New York. 
Farmer Boy (1933) is the 
story of his childhood. 
These Happy Golden 
Years (1943) unites the 
families with the marriage 
of Laura and Almanzo. 
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' The other books in the series are Little House on the 
| Prairie (1935), On the Banks of Plum Creek (1937), By the 
Shores of Silver Lake (1939), The Long Winter (1940), Lit- 
‘tle Town on the Prairie (1941), and The First Four Years 


| (published in 1971, after the author's death). West from 


| Home (1974) is a collection of letters Laura wrote to Al- 
}manzo in 1915 while she was visiting her daughter in 
jill P. May 

See also Laura Ingalls Wilder Award. 


Wilder, Thornton Niven (1897-1975), was an Ameri- 
| can playwright and novelist. He won Pulitzer Prizes in 

| both fields—in 1928 for his novel The Bridge of San Luis 
| Rey (1927) and in 1938 and 1943 for the plays Our Town 
| (1938) and The Skin of Our Teeth (1942). 


Wilder achieved his first success with The Bridge of 
San Luis Rey, a short novel that describes how fate influ- 
_ences human existence. He based two novels, The 
Woman of Andros (1930) and The Ides of March (1948), 
on ancient Roman sources. In the novel Heaven's My 


_ Destination (1935), Wilder created an ironic portrait of an 


American salesman. Wilder's longest and most complex 
novel, The Eighth Day (1967), deals with life in a Mid- 


_ western American city about 1900. Wilder's essays and 
_ other nonfiction were collected in American Character- 
_ istics (published in 1979, after his death). 
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Wilder began writing for the stage in 1915. Ina 1941 


| essay, he wrote that“... the theater carries the art of nar- 
_ ration to a higher power than the novel or the epic 


poem.” Two collections of his early one-act plays were 
published as The Angel That Troubled the Waters (1928) 


) and The Long Christmas Dinner (1931). Wilder's master- 


piece is Our Town (1938), a sensitive drama about life 
and death in a New England village. He revised his 1938 
farce The Merchant of Yonkers under the title 7he 
Matchmaker (1955). This comedy, in turn, was adapted 


_ into the musical Hello, Dolly!(1964). In The Skin of Our 


Teeth, Wilder wrote an expressionist fantasy about hu- 
manity’s ability to survive even its own follies. Wilder 
was born in Madison, Wisconsin. Barbara M. Perkins 
Wilderness, Battle of the. See Civil War (Battle of 


— the Wilderness). 
_ Wilderness Road was an important pioneer road. In 


| 


| 


March 1775, the American pioneer Daniel Boone and a 
party of woodsmen began to cut a trail. Their route be- 
gan at the Holston River in what is now Tennessee, 
passed through the Powell River Valley, crossed the 
Cumberland Mountains through Cumberland Gap, and 
ended in what is today central Kentucky. Boone and his 
followers built a settlement called Boonesborough at 
the trail’s end near present-day Lexington. Another 
branch of the Wilderness Road led to Harrodsburg. 

The road was the only. usable route through the 
mountains to Kentucky. It was a rocky trail threatened by 
unfriendly Indians. By 1800, about 200,000 settlers had 
traveled the road. —_ William E. Foley 

See also Boone, Daniel (The Wilderness Road). 
Wildlife conservation is the wise management of 
natural environments for the protection and benefit of 
plants and animals. Some species of plants and animals 
have become extinct because of natural causes. Howev- 
er, in modern times, the activities of human beings and 
human population growth have increased the danger 
for wildlife. As a result, some species have declined 
greatly in numbers and others are now extinct. Thus, hu- 
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man beings created the need for conservation. 

Throughout history, wildlife has suffered because of 
human beings and their activities. Increasingly efficient 
weapons, such as bows, rifles, and shotguns, enabled 
people to kill game with growing ease. With such weap- 
ons, hunters have killed off some species of animals. 
People also have cleared forests, drained swamps, and 
dammed rivers to clear the way for agriculture and in- 
dustry. These activities have seriously harmed or de- 
stroyed large areas of plant and wildlife habitat. Human 
beings may also disrupt the natural processes of the 
habitats that remain. These disruptions affect the diversi- 
ty and size of living populations in the habitats. Many 
such habitats are small and no longer connected to vast 
ecosystems (communities of living organisms and their 
physical environment). Environmental pollution has also 
affected many wild species. 

Various species had become extinct even before peo- 
ple appeared on the earth. In the past, however, other 
species developed and replaced those that died off, and 
the total variety of life did not diminish. Today, human 
activities kill off species with no hope for their replace- 
ment, and so the variety of life decreases. 

Since about 1600, many kinds of wildlife have become 
extinct. In North America, such species include the Car- 
olina parakeet, the passenger pigeon, the California 
grizzly bear, and a birch that once grew in Virginia. 

Beginning in the late 1800's, growing concern for the 
world’s vanishing wildlife has led to increased conserva- 
tion action. The governments of many nations have 
passed protective laws and set aside national parks and 
other reserves for wildlife. Such efforts have saved the 
American bison, the pronghorn, and many of the rare 
plants found on the Hawaiian and Galapagos islands. 

But several hundred species of animals and thou- 
sands of species of plants still face the danger of extinc- 
tion. Such animals include the Asiatic lion, the Bengal 
tiger, the blue whale, the mountain gorilla, the whoop- 
ing crane, the California condor, and all the Asian rhi- 
noceroses. Plants that are facing extinction include the 
black cabbage tree, the Ozark chestnut, the St. Helena 
redwood, and several kinds of California manzanitas. 

Values of wildlife conservation. If people ignore the 
need for wildlife conservation, today’s endangered 
species will soon become extinct. Many other species 
will also face extinction. If this happens, human beings 
will lose much of great value that cannot be replaced. 
Wildlife is important to people for four main reasons: (1) 
beauty, (2) economic value, (3) scientific value, and (4) 
survival value. 

Beauty. Every kind of animal and plant differs from 
every other kind and thus contributes in a special way to 
the beauty of nature. Most people feel that such beauty 
enriches their life. It also heightens the enjoyment of 
camping and other forms of outdoor recreation. 

Economic value. Wild species of animals and plants 
provide many valuable substances, such as wood and 
other plant products, fibers, meat and other foods, and 
skins and furs. The financial value of wild species is im- 
portant to the economies of many nations. In industrial- 
ized nations, the recreational viewing of animals at zoos 
and wildlife refuges is also a source of revenue. 

Scientific value. The study of wildlife provides valu- 
able knowledge about various life processes. Such 
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study has helped scientists understand how the human 
body functions and why people behave as they do. Sci- 
entists have also gained medical knowledge and discov- 
ered important medical products by studying wildlife. In 
addition, by observing the effect of environmental pollu- 
tion on wild animals, scientists have learned how pollu- 
tion affects human life. 

Survival value. Every species of wildlife plays a role in 
helping maintain the balanced, living systems of the 
earth. These systems must continue to function if life is 
to survive. Thus, the loss of any species can threaten the 
survival of all life, including human beings. 

Classifications of scarce wildlife. Three main classi- 
fications are commonly used for animals and plants that 
face possible extinction: (1) endangered, (2) vulnerable, 
and (3) lower risk. 

Endangered species face the most serious threat of 
extinction. They require direct human protection for sur- 
vival. The California condor is endangered because only 
about 180 birds of this species still exist, most of them in 
captivity. In 1987, wildlife biologists captured what was 
then the last remaining wild California condor. Since 
then, more than 150 California condors have been born 
and raised in captivity, and scientists have released 
some of these birds into the wild in California and Ari- 
zona. 

Vulnerable species, also known as threatened 
species, are generally abundant in some areas, but they 
face serious dangers nevertheless. These dangers may 
result from unfavorable changes in the environment. 
They also may be due to extensive hunting, fishing, or 
trapping, or even to collecting by hobbyists. The gray 
wolf, a vulnerable species, is plentiful in some places. 
But its overall numbers worldwide are threatened by 
hunting, trapping, and poisoning. 

Lower risk species, also known as rare species, have 
small populations. They often live in restricted geo- 
graphical areas, but their numbers are not necessarily 
decreasing. For example, the rare bristlecone pine trees 
grow only at high altitudes in the western United States. 
But their survival is not seriously threatened. 

Methods of wildlife conservation. The method used 
to protect wildlife depends on the source of the danger 
to the species. Much wildlife can be helped by ensuring 
that their environment provides enough food, water, 
and shelter. This method, habitat management, involves 
such action as soil conservation, good forestry prac- 
tices, and water management. 

Many species of wildlife are threatened because hu- 
mans have destroyed their habitats. For example, people 
have drained swamps and marshes and converted them 
into farmland. The wetland habitats that remain have 
been further degraded due to factors caused by human 
activity. These factors include the redirecting of surface 
water away from wetland sites, reduction of ground wa- 
ter levels, sedimentation, toxic chemicals, and isolation 
from other wetlands. Poor farming practices also may 
destroy land, or the spread of cities and industries may 
pave over former wildlife habitats. Pollution may poison 
the air, water, plants, and animals. To save wildlife habi- 
tats, people must control pollution and set aside areas in 
which wild animals and plants can survive. 

An animal threatened by too much hunting can be 
protected by laws that forbid or regulate such killing. 


These laws may specify when a certain species may be 
hunted or how many of the species may be killed. Laws 
can also protect plants endangered by overcollection. If 
an entire habitat requires protection, the area may be 
made a national park or wildlife refuge. In some cases, 
predatory animals that kill an endangered species must 
be controlled until the endangered animal has in- 
creased in numbers. On the other hand, a species may 
become too numerous. When this happens, the animal 
may threaten its awn survival—or the survival of other 
species—by eating too much of the food supply. This 
problem has occurred with elk and hippopotamuses in 
national parks. The numbers of such a species must then 
be reduced, either by controlled hunting or by restoring © 
its natural enemies where they have become scarce. 

Ifa species can no longer survive in its natural envi- 
ronment, it may be raised in captivity and then released 
into a protected area. This method saved the Hawaiian 
goose. Likewise, conservationists hope to save the 
black-footed ferret. This small mammal once lived in the 
Great Plains, but its population declined sharply during 
the 1900's. Scientists captured all known ferrets in the 
1980's and began breeding them in captivity. In 1991, 
they began releasing the ferrets into the wild, where 
these animals have established new breeding popula- 
tions. 

A species threatened by disease may be helped by 
sanitation measures in its habitat. Rare plants can be 
maintained in botanical gardens, or their seeds can be 
saved in seed banks for future planting. 

The success of wildlife conservation depends ona 
knowledge of the ecology of a species and the forces at 
work in a habitat. In other words, it requires an under- 
standing of the way in which a species lives and how it 
relates to everything in its environment. See Ecology. 

History. The first wildlife conservation probably oc- 
curred among prehistoric peoples. These peoples may 
have limited their hunting to preserve the supply of wild 
animals they needed for food. Rulers of ancient civiliza- 
tions set up the first game reserves—as their personal 
hunting grounds—and medieval European kings contin- 
ued this practice. These kings also forbade hunting by 
anyone other than a member of the ruling class. But 
such action resulted from a ruler’s love of hunting as a 
sport, rather than any awareness of the need for conser- 
vation. Certain forests were protected for religious rea- 
sons, and others were preserved for their value in pro- 
viding timber to build ships. 

During the 1600's and 1700's, the British colonies in 
America passed laws to protect wildlife. But most 
colonists ignored these laws. Effective wildlife conserva- 
tion in the United States began in the late 1800's. Con- 
gress established Yellowstone National Park, the world’s 
first national park, in 1872. In 1903, President Theodore 
Roosevelt established Pelican Island, in Florida, as the 
nation’s first federal wildlife refuge. Also in the late 
1800's, many states began to pass—and enforce—game 
laws. Beginning in the 1890's, millions of acres of forests 
were protected by the national forest system. 

Congress set up the National Park System in 1916 un- | 
der the direction of the National Park Service, anagency | 
of the Department of the Interior. In 1940, the govern- 
ment created the Fish and Wildlife Service in the same | 
department. The service manages the federal wildlife 














‘Wildlife Refuge System. Many private wildlife conserva- 

' tion organizations have been founded since 1900. They 

include the National Audubon Society and the National 

Wildlife Federation. 

Wildlife protection has a long history in Europe. In 
Italy, for example, what is now Gran Paradiso National 
Park has been a wildlife sanctuary since 1856. Australia 
set up its first national park in 1879. Canada created its 
first national park, Hot Springs Reservation (now called 
| Banff National Park), in 1885. In 1898, the Sabi Game Re- 
_ serve (now Kruger National Park) was established in 
‘| what is now South Africa. This reserve was the begin- 
ning of the extensive network of national parks and 

game reserves in Africa. The first Asian and South Amer- 

ican national parks were created during the early 1900's. 

__ International cooperation in wildlife conservation be- 
gan on a worldwide scale after the birth of the United 

_ Nations (UN) in 1945. The Food and Agriculture Organi- 

~ zation of the United Nations (FAO) and the United Na- 

tions Educational, Scientific and Cultural Organization 
(UNESCO) set up wildlife conservation programs. In 

_ 1948, UNESCO helped establish the International Union 

- for the Protection of Nature. In 1956, the name of this or- 

ganization was changed to the International Union for 

the Conservation of Nature and Natural Resources 

_ (IUCN). The IUCN then started to gather information on 

_ the world’s endangered species. It publishes this data in 
its Red Data Book. In 1961, the IUCN helped set up the 

World Wildlife Fund (now also called World Wide Fund 

- for Nature). This fund raises money for conservation. 

. Wildlife conservation today. More than 37,000 pro- 

' tected areas exist worldwide. The majority of them are 
less than 4 square miles (10 square kilometers) in size. 
Most countries also have laws that protect wildlife. The 

U.S. National Park System has about 200 protected areas 

_ with significant wildlife habitats. The U.S. National 
Wildlife Refuge System includes more than 500 refuges. 

State and federal laws also protect wildlife in the 
United States. For example, the Endangered Species Act 
of 1973 protects rare wildlife from being hunted, collect- 

_ ed, or otherwise threatened. Among other things, the 

_ act prohibits federal projects, such as the construction 

_ of dams, that would destroy an area where an endan- 

~ gered species lives. In 1978, the act was amended to 

_ permit the exemption of certain federal projects. 

In the United States, a specialized profession has de- 
veloped to serve the needs of wildlife conservation. 
Many universities have programs to educate ecologists, 
conservation biologists, and wildlife and fishery biolo- 
gists. These specialists manage natural environments for 
the benefit of plants and animals. 

But in spite of the many conservation efforts, the fu- 
ture remains uncertain for the world’s wildlife. The con- 
tinued growth of the human population, the destruction 
and disruption of wildlife habitats, changes in natural 
processes, and the spread of environmental pollution 
present an increasing threat to the survival of wild 
species. 


Leigh H. Fredrickson 
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Cohen, Daniel. The Modern Ark: Saving Endangered Species. 
Putnam, 1995. Younger readers. 

Dobson, Andrew P. Conservation and Biodiversity. Scientific Am. 
Lib., 1996. 
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Wilhelm, V/HL hehim, or in English, William, was the 
name of two German emperors. 

Wilhelm I (1797-1888) became king of Prussia and the 
first emperor of modern Germany. During the revolu- 
tion of 1848, Wilhelm lost popularity because he op- 
posed constitutional reform. He was forced to leave the 
country, but he soon came back and put down an upris- 
ing in Baden. In 1858, Wilhelm became regent in place 
of his brother, Frederick William IV, who was suffering 
from mental disorders. He was proclaimed king of Prus- 
sia and given the title Wilhelm | in 1861. He supported 
the policies of his prime minister, Otto von Bismarck, 
who brought about three wars while unifying the Ger- 
man states (see Bismarck, Otto von). During the Franco- 
Prussian War in 1871, Wilhelm became ka/ser (emperor) 
of a united Germany (see Franco-Prussian War). 

Wilhelm was born in Berlin. He was the second son of 
Frederick William Ill, king of Prussia. Trained as a sol- 
dier from his early youth, Wilhelm fought in the war of 
1814 and 1815 against Napoleon I. See also Prussia. 

Wilhelm Il (1859-1941) was the last emperor of Ger- 
many. The Hohenzollern dynasty, which had ruled Prus- 
sia since 1701, ended with him (see Hohenzollern). Wil- 
helm was the kaiser of World War I (1914-1918). He 
received blame for the war, but historians now believe 
that Russia and Austria were equally guilty in starting it. 

Wilhelm, the grandson of Wilhelm I, was born in 
Berlin. He was the oldest son of Emperor Frederick III 
and Princess Victoria, daughter of Queen Victoria of 
England. George V of England and Nicholas II of Russia, 
who fought against him during World War I, were his 
cousins. His education emphasized military training and 
made him friendly to the aristocratic military class. Wil- 
helm had a paralyzed left arm. He hid this weakness and 
ruled as the most powerful figure in Germany. 

Wilhelm came to the throne in 1888 after the 100-day 
reign of his father. Bismarck was still chancellor and 
prime minister, but Wilhelm dismissed him in 1890. Un- 
der Wilhelm’s reign, Germany prospered. He encour- 
aged manufacturing and trade. He gained colonies in 
Africa and the Pacific Ocean, and he built up the army 
and navy until they were among the world s greatest. His 
program of colonial, naval, and foreign trade expansion 
brought Germany into conflict with the United Kingdom. 

In 1890, Wilhelm broke the old Prussian alliance with 
Russia. This diplomatic blunder forced Germany in 1914 
to fight a two-front war and led that nation to ultimate 
defeat (see Germany [History)). Early in November 1918, 
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several revolts broke out and the German Navy mu- 
tinied. On November 7, the prime minister demanded 
that Wilhelm give up his throne. Wilhelm abdicated two 
days later. He fled to the Netherlands, which was neu- 
tral. For more than 20 years he lived in comfortable exile 
at Doorn. Gabriel A. Almond 

Wilhelmina, win heh! MEE nuh (1880-1962), became 
queen of the Netherlands in 1890 when her father, 
William Ill, died. Her mother, Queen Emma, ruled as re- 
gent until! 1898. In 1901 Wilhelmina married Henry, Duke 
of Mecklenburg-Schwerin. Germany invaded the Neth- 
erlands in 1940, during World War Il, and tried to cap- 
ture Wilhelmina. But she escaped to London and direct- 
ed the Netherlands forces against both Germany and 
Japan. After the war, her people joyfully welcomed Wil- 
helmina home. She celebrated her Golden Jubilee in Au- 
gust 1948 and then gave up her throne to her daughter, 
Juliana (see Juliana). Wilhelmina was born at The Hague, 
the Netherlands. Jane K. Miller 

Wilkes, Charles (1798-1877), was an American explor- 
er and naval officer. From 1838 to 1842, he led a United 
States Navy expedition that proved Antarctica was a con- 
tinent. Wilkes was also a key figure in the Trent Affair, 
which was a naval incident that almost made Britain an 
ally of the Confederacy in the Civil War (1861-1865). 

Wilkes was born in New York City. In 1840, the Wilkes 
expedition sailed more than 1,500 miles (2,400 kilome- 
ters) along the coast of Antarctica. Wilkes became the 
first person to recognize Antarctica as a continent and 
not just a huge ice pack. In 1842, the Navy court-mar- 
tialed Wilkes on numerous charges, but found him 
guilty only of illegally whipping members of his crew. 
He served on special duty from 1843 to 1861, mainly 
writing reports on his expedition’s findings. 

The Trent Affair began in November 1861, when 
Wilkes seized Confederate diplomatic agents James Ma- 
son and John Slidell from the British ship 7rent near 
Cuba. This act violated the principle of freedom of the 
seas. Northerners considered Wilkes a hero, but the U.S. 
government in time released the two agents. See Trent 
Affair. Gabor S. Boritt 
Wilkins, Sir Hubert (1888-1958), was an Australian 
explorer, scientist, aviator, and photographer. He won 
fame for his air explorations in the Arctic and Antarctic. 

Wilkins learned to live in the Arctic while on an expe- 
dition under explorer Vilhjalmur Stefansson from 1913 
to 1916. Wilkins led a natural history expedition into 
northwestern Australia for the British Museum between 
1923 and 1925. In 1928, after two unsuccessful attempts, 
he and Carl Ben Eielson became the first to fly an air- 
plane across the Arctic Ocean from Point Barrow, Alas- 
ka, to Spitsbergen in the Arctic Ocean, a distance of 
2,200 miles (3,540 kilometers). King George V of the Unit- 
ed Kingdom knighted Wilkins that year. 

Later in 1928, Wilkins led an Antarctic expedition and 
made the first Antarctic airplane flights while surveying 
the Antarctic Peninsula. In 1931, he tried, but failed, to 
reach the North Pole in the submarine Nautilus. He man- 
aged explorer Lincoln Ellsworth’s Antarctic expeditions 
from 1933 to 1936, and served as a United States govern- 
ment adviser from 1942 to 1958. 

George Hubert Wilkins was born in Mount Bryan 
East, in the state of South Australia. William Barr 

See also Eielson, Carl Ben. 





Wilkins, Mary Eleanor. See Freeman, Mary Eleanor } 
Wilkins. 

Wilkins, Maurice Hugh Frederick (1916- _—i), isa 
British biophysicist. He shared the 1962 Nobel Prize for 
physiology or medicine with biologists James D. Watson 
of the United States and Francis H. C. Crick of the United | 
Kingdom. Wilkins performed X-ray studies on deoxyri- 
bonucleic acid (DNA), the substance that transmits ge- 
netic information from one generation to the next. This 
work led Watson and Crick to create a model of the 
molecular structure of DNA. 

Wilkins worked on the World War II Manhattan Pro- 
ject that developed the atomic bomb. He turned to bio- 
physics research after the war. Working at King’s Col- 
lege in London, Wilkins became an authority on the 
structure of nucleic acids. Wilkins was born in Pon- 
garoa, New Zealand. Alan R. Rushton 
Wilkins, Roy (1901-1981), was a noted black American 
leader and was often called “Mr. Civil Rights.” Wilkins 
served as executive secretary of the National Association — 
for the Advancement of Colored People (NAACP) from 
1955 to 1977. He helped direct the fight for equal rights 
and opportunities for blacks. In 1964, Wilkins was 
awarded the Spingarn Medal for his work in civil rights. 

Wilkins was born in St. Louis, Missouri, the grandson 
of a slave. He graduated from the University of Minneso- 
ta. Wilkins worked for a black newspaper, the Kansas 
City Call, before joining the NAACP in 1931. He edited 
the NAACP magazine The Crisis from 1934 to 1949. 

Carl T. Rowan 
Will, in law, is a document that disposes of a person's 
property after the person's death. The person who 
makes the will is called the testator, if a man, and the fes- 
tatrix, if a woman. Personal property left by will is called 
a bequest, or a legacy. Real estate left by will is called a 
devise. 

Most wills are prepared by lawyers, who can make 
sure that the formal legal requirements for wills are sat- 
isfied. Wills must be in writing and signed by the testa- 
tor or testatrix and, usually, two or three witnesses. 

Each state of the United States and each province of 
Canada has laws governing wills. Some laws require 
that a will be witnessed. Other laws do not. The number 
of witnesses required may also vary. Many states do not 
allow witnesses to get any benefits under a will. Some 
states accept a holographic will, or one prepared ina 
person’s own handwriting and unwitnessed. 

A person may die intestate (without a valid will). The 
person's property then descends, according to state 
law, to the individual’s spouse and relatives. If the per- 
son is not survived by a spouse or relatives and Jeaves 
no valid will, the individual’s property may escheat 
(transfer) to the state in which the person lived. 

Administration. People may dispose of their proper- 
ty in any way they choose. But in most states, the spouse 
of the testator or testatrix cannot be completely disin- 
herited. In Louisiana, the children of the testator or testa- 
trix must also receive a share of the estate. The will usu- 
ally names some person as an executor. The executor 
must see that the provisions of the will are carried out. If | 
no executor has been named, the court that has jurisdic- 
tion over estates may appoint an administrator, whose 
duties are the same as those of an executor. For the 
faithful performance of their duties, executors must give 


a bond (written pledge to pay money) or provide for 
surety(a person who agrees to pay if the executor can- 
not). If an executor does not faithfully carry out the provi- 
sions of the will, the bond is forfeited. Usually, the giving 
of a bond may be waived if the will so provides. 

Estate plan. It is desirable that people who own con- 
siderable property have an estate plan in which the will 
‘is only a part. If a person owns more than a certain 
amount of property upon death, both the government of 
the state where the person lives and the U.S. govern- 
ment will collect an estate tax. A properly drawn estate 
plan may save many thousands of dollars that otherwise 
would have to be paid in estate taxes. 

Codicil is an addition made after a will has been pre- 
pared that changes the will in some way. People may al- 
‘ter or destroy their wills at any time. Such alteration will 
be legal provided that the will maker is of sound mind 
and the alteration was not caused by undue influence 
from parties interested in the change. The codicil must 
_be made according to the formalities required by state 
law just as the will must be. If the will must be witnessed 
_by two people, then the codicil must be witnessed by 
two people. William M. McGovern 

See also Executor; Legacy; Probate. 
Will-o’-the-wisp is a ghostly, bluish light sometimes 
_ seen over marshes and graveyards. Scientists believe it 
_is caused by the natural burning of methane (marsh gas) 
_ produced by decaying plants. Will-o’-the-wisp is also 
called jack-o “lantern, foxfire, and ignis fatuus, a Latin 
term that means foolish fire. Will-o’-the-wisp often 
| seems to move away or vanish when approached. It was 
_ once thought to be a spirit that enjoyed misleading trav- 
_ elers. People who followed such a light would suddenly 
_ tind themselves hopelessly lost in a swamp. In several 

English legends, the hero turns one of his garments in- 

side out to magically end the power of will-o-the-wisp. 

Other traditions speak of will-o’-the-wisp as the soul of a 

dead person. See also Methane. Alan Dundes 

Willamette River, wih LAM iht rises in the Cascade 

Mountains and Coast Range of west-central Oregon. It 
flows northward for about 190 miles (306 kilometers) 

_ and empties into the Columbia River. For the location, 

see Oregon (physical map). The Willamette Valley is the 

richest farming area in Oregon. Oceangoing ships can 
sail up the river for 12 miles (19 kilometers) to Portland, 

Oregon’s largest city. Locks at Willamette Falls allow 

small boats to travel upstream as far as Eugene. 

Keith W. Muckleston 
Willard, Emma Hart (1787-1870), was an early Ameri- 
can supporter of higher education for women. Her ef- 
forts advanced that movement in the United States. She 
also wrote a volume of poems that included “Rocked in 
the Cradle of the Deep” (1830). 

Willard was born in Berlin, Connecticut, and started 
teaching school there at the age of 16. In 1809, she mar- 
ried John Willard, who helped her establish a girls’ 
boarding school at Middlebury, Vermont, in 1814. In 
1819, she founded a girls’ seminary at Waterford, New 
York. It was moved to Troy, New York, in 1821. The 
school, the Troy Female Seminary, later became famous 
as the Emma Willard School. Willard strongly supported 
the establishment of public schools, and she educated 
hundreds of teachers in her schools for girls. 

Glenn Smith 
















Willet 307 


Willard, Frances Eliza- 
beth Caroline (1839- 
1898), was an American 
educator and social re- 
former. She organized the 
temperance movement on 
the plan by which it at- 
tained national prohibition 
(see Prohibition). She 
served as president of the 
Woman's Christian Tem- 
perance Union (W.CT.U,) 
from 1879 until her death, 
and made the W.CT.U. a 
national organization (see 
Woman's Christian Temperance Union). In 1883, 
Willard founded a world temperance union. She was 
also a strong advocate of woman suffrage. 

Willard was born on Sept. 28, 1839, at Churchville, 
New York. She served as president of the Evanston (IIli- 
nois) College for Ladies. When the college merged with 
Northwestern University, Willard became the dean of 
the Woman's College. 

A statue of Frances Willard represents the state of IIli- 
nois in Statuary Hall in the United States Capitol in 
Washington, D.C. Louis Filler 
Willemstad, V/HL uhm stant or WIHL uhm sTauT (pop. 
50,000), is the capital of the Netherlands Antilles. It lies 
on the southwest coast of the island of Curacao (see 
Venezuela [political map). St. Anna Bay divides the city 
into two sections, Punda and Otrabanda. 

Willemstad has two of the oldest Jewish landmarks in 
the Western Hemisphere—a cemetery established in 
1659 and a temple built in 1732. Many houses in Willem- 
stad are built in traditional Dutch style, and many are 
painted in pastel colors. 

Arawak Indians were the first inhabitants of what is 
now Willemstad. The city was founded by the Dutch in 
1634. Since 1915, it has been a center for the refining 
and shipping of crude oil. Willemstad is the southeast 
Caribbean’s center for warehousing, shipping, banking, 
and property investment. Gustavo A. Antonini 
Willet is a large shore bird of North and South Ameri- 
ca. In eastern North America, the willet breeds along the 
Atlantic Coast and in the 
West Indies. In winter, it 
migrates as far south as 
northern Brazil. In western 
North America, the willet 
nests away from the 
shore, breeding from 
Manitoba to Nevada. It 
winters along the Pacific 
Coast from Oregon to 
northern Chile. 

The willet is about 16 
inches (41 centimeters) 
long and appears almost 
completely gray. When 
the bird is in flight, its 
wings and tail display 
striking patterns of black © WOR! b BOOK illustration 
and white markings. The Bernard Thornton Artists 
willet’s long bill is straight Willet 
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Frances E. Willard 
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and slender, enabling the bird to search in mud and 
sand for snails, clams, worms, and small crabs. The wil- 
let's loud cry when startled into flight is considered 
bothersome by hunters because it alerts nearby birds. 
For this reason, the willet has earned the nickname 
“tattler.” Peter G. Connors 

Scientific classification. The willet belongs to the sandpiper 
family Scolopacidae. Its scientific name is Catoptrophorus semi- 
palmatus. 


William, of Germany. See Wilhelm. 

William I (1772-1843) was the first king of the present- 
day kingdom of the Netherlands. He was the son of 
William V, Prince of Orange, the last Netherlands gover- 
nor, or stadholder, who lost his throne to the French in 
1795. William | joined the Prussian Army against 
Napoleon I, and in 1806 lost the German duchy of Nas- 
sau. He regained Nassau in 1815, but then he traded it 
for the duchy of Luxembourg at the Congress of Vienna. 

The congress made William king of the new Kingdom 
of the Netherlands, which included Belgium and the 
Grand Duchy of Luxembourg. In 1830, Belgium demand- 
ed its independence, which was recognized in 1839. Be- 
cause of trouble within the country, William gave up the 
Netherlands throne in 1840, in favor of his son William 
I. Jane K. Miller 
William I, Prince of Orange (1533-1584), was the fa- 
ther of the Dutch Republic. The prince was known as 
William the Silent because of his cautious nature. 

William was born in Dillenburg, near Wetzlar, Ger- 
many. His parents were Lutherans, but William became 
a Roman Catholic to please Emperor Charles V, who had 
taken a liking to him. He put William in command of 
troops on the French frontier in 1555. In 1555 and 1556, 
Charles gave up rule of the Low Countries (mainly Bel- 
gium and the Netherlands) and Spain to his son Philip I. 
Philip tried to increase control of the Low Countries. 
When he also tried to stamp out the Protestant religion 
there, William joined the Protestant Church. He led a re- 
bellion against Spain in 1568. William tried to unite all 
the Low Countries in the revolt, but he failed. In 1579, 
the seven northern provinces formed a league that later 
became the Dutch Republic. In 1581, Philip put a price 
on William’s head. In 1584, an insane assassin killed him. 

Jane K. Miller 
William IL, the Conqueror (1027?-1087), was the first 
Norman king of England. He took power in 1066, follow- 
ing his army's victory over the Anglo-Saxons of England. 
As king, William maintained tight contro! over the coun- 
try's central government. 

William was born at Falaise, in the Normandy region 
of northwestern France. He was the son of Robert 1, 
Duke of Normandy, and inherited Normandy in 1035, at 
about the age of 8. During his youth, there were many 
disorders. In 1047, William put down a great rebellion at 
the battle of Val-és-dunes, near Caen, with the aid of his 
lord, King Henry | of France. From that time on, William 
ruled Normandy with an iron hand. 

William claimed that King Edward the Confessor of 
England promised him succession to the English throne 
because he was Edward's nearest adult heir. However, 
Edward's brother-in-law Harold became king in 1066 
through a deathbed grant by Edward and election by 
the nobles. 

William promptly prepared to invade England. But be- 


fore William could sail, the king of Norway invaded 
northern England. King Harold hurried north and defeat- 
ed the Norwegian invaders. William landed before 
Harold could return to defend the southern coast. The 
Normans destroyed the Anglo-Saxon army and killed 
Harold at the Battle of Hastings on Oct. 14, 1066. 

On Christmas Day, 1066, William was crowned king. 
William then put down local rebellions. He took lands 
from those who resisted him. He kept some of these 
lands for himself and gave the rest to his followers in re- ° 
turn for military service. To emphasize the lawfulness of 
his crown, William confirmed the Jaws of Edward the 
Confessor and kept all the powers of the Anglo-Saxon 
monarchy. He levied Danegeld, the only national tax on 
landed property in all of Europe at that time. At Salis- 
bury in 1086, he made all the landholders swear alle- 
giance directly to him as king. 

William was devout, firm in purpose, and unchanging 
in gaining his ends. His greatest monument is Domes- 
day Book, a survey of the land and principal landholders 
of his realm. Joel T. Rosenthal 

See also Bayeux Tapestry; Domesday Book; Harold II 
(of England); Hastings, Battle of; Norman Conquest 





Additional resources 


Ashley, Maurice. The Life and Times of William | 1973. Reprint. 

Cross River, 1992. 

Douglas, David C. William the Conqueror. Univ. of Calif. Pr., 1964. 

A classic work. 

Green, Robert. William the Conqueror. Watts, 1998. Younger 
readers. 
William II (10572-1100) became king of England in 1087. 
He was the son of William |, the Conqueror. William II 
was Called Rufus, meaning red, because of his ruddy 
complexion. He was an effective and powerful ruler. But 
his personal morality and his infringements on church 
rights led the clergy to denounce him and have given 
him a bad reputation among historians. 

In 1088, several powerful Norman barons revolted 
against William. He put down the revolt and thus 
strengthened his position as king. Later, he gained con- | 
trol of Normandy by financing the crusading ventures of | 
his brother Robert, Duke of Normandy. He also invaded 
Scotland and brought it under his control in 1097. 

William’s reign was marked by a bitter quarrel with 
the Roman Catholic Church. After the archbishop of 
Canterbury died in 1089, William did not appoint a re- 
placement so that he could collect the district's rev- 
enues for himself. When William fell seriously ill in 1093, 
he welcomed Anselm as archbishop in order to atone 
for his sins. But when he recovered his health, he forced 
Anselm into exile. An arrow shot by a fellow hunter 
killed William while he was hunting. The clergy refused 
to give him a church funeral. Joel T. Rosenthal 
William Ill (1650-1702), also known as William of Or- 
ange, became King of England, Scotland, and Ireland in 
1689. William was stadholder (governor) of the Nether- 
lands when prominent English leaders became dissatis- 
fied with King James II of England and invited William to | 
intervene. William then invaded England and, without 
bloodshed, gained contro! of the country in what be- 
came popularly known as the Glorious Revolution. | 
William also helped lead European opposition to King 
Louis XIV of France. 

William was born in The Hague, the Netherlands. He 


| 
| 

was the son of a Dutch nobleman, William II, Prince of 
Orange, and Mary, the oldest daughter of King Charles | 
of England. In 1672, after France had invaded the Nether- 
lands, William was elected governor of the Netherlands 
for life and entrusted with its defense. His efforts to 
block French aggression became a lifelong task. 

In 1677, William married his cousin Mary Stuart. Her 
father became King James II of England in 1685. William 
hoped to get England to side with him against France. 
However, James II, a Roman Catholic, remained friendly 
to Louis XIV, who was also a Catholic. William and Mary 
were Protestants. 

In 1688, James II had a son whom he planned to raise 
as a Roman Catholic. Key English political leaders who 
opposed James realized that England would remain un- 
der Catholic rule after James’s death. Most people in 
England and Scotland were Protestants. Several English 

political and religious leaders then invited William to in- 
/vade England. Later that year, William landed in England 
‘and permitted James II to flee to France. 
In 1689, William and Mary became king and queen 
and accepted what became known as the Bill of Rights. 
| This document guaranteed the people certain basic 
rights and limited the power of the monarchy. William 
never became popular with his English, Scottish, or Irish 
, subjects, but he presided over the stabilization of Eng- 
land's society and economy. He also permitted develop- 
ment of England's parliamentary system of government 
and made the nation’s law courts independent of the 
monarch. Near the end of his life, William played a lead- 
ing role in the creation of the coalition of European 
powers that opposed France in the War of the Spanish 
Succession (1701-1714). Richard L Greaves 
See also Bill of Rights; Glorious Revolution; Mary Il. 
William IV (1765-1837) was king of the United Kingdom 
from 1830 to 1837. He became king after his brother 
George IV died. William ruled in one of the most impor- 
tant periods in British history. During his reign, Parlia- 
ment passed the Reform Act of 1832, which gave the 
right to vote to more British than ever before. In 1833, 
Parliament abolished slavery in the British Empire. 
William was born on Aug. 21, 1765, in London. He was 
the third son of King George III. At the age of 13, William 
began a long career in the British Royal Navy. During his 
reign, he became known as the “Sailor King.” He also 
ruled the German territory of Hanover from 1830 to 
1837. William was succeeded by his niece Victoria. 
James J. Sack 
William, Prince (1982- 
Elizabeth II of the United 
Kingdom. His father is 
Charles, Prince of Wales, 
the heir apparent to the 
British throne. William’s 
mother was Diana, 
Princess of Wales. As the 
older of Prince Charles's 
two sons, Prince William 
is second only to his fa- 
ther in the line of succes- 
sion to the throne. William 
Arthur Philip Louis Wind- 
sor was born on June 21, 
1982, in London. 
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), is a grandchild of Queen 
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Prince William attended Ludgrove Preparatory 
School, in Berkshire. He. then attended Eton, one of the 
leading private secondary schools in the United King- 
dom. In 2001, he entered the University of St. Andrews 
in Scotland. 

Prince William’s younger brother is Prince Harry. The 
brothers endured the divorce of their parents in 1996 
and the death of their mother in 1997. Howard Timms 
William and Mary. See William Ill; Mary I. 

William and Mary, College of, is a coeducational, 
state-supported university in Williamsburg, Virginia. It 
was founded in 1693 by King William Ill and Queen 
Mary Il of England and is the second oldest institution of 
higher education in the United States. Harvard Universi- 
ty, founded in 1636, is the oldest. In 1779, the College of 
William and Mary became the first college in the United 
States to offer professional training in law. 

Courses lead to bachelor’s, master’s, and doctor's de- 
grees. Undergraduate and graduate degrees are award- 
ed in the arts and sciences, business administration, and 
education. The Marshall-Wythe School of Law offers the 
Master of Law and Taxation and the Doctor of Jurispru- 
dence degrees. Graduate programs are also offered at 
the School of Marine Science at Gloucester Point, Vir- 
ginia. 

Famous former students of the university include 
Thomas Jefferson, James Monroe, John Tyler, and John 
Marshall. George Washington received his surveyor's li- 
cense from William and Mary in 1749. He served as its 
chancellor from 1788 until his death in 1799. 

Phi Beta Kappa, an honorary scholastic society, was 
founded at William and Mary in 1776 (see Phi Beta Kap- 
pa). The honor system was founded there in 1779. 
William and Mary was the first U.S. college to have an 
elective system of study (1779), a school of modern lan- 
guages (1779), and a school of modern history (1803). 

Critically reviewed by the College of William and Mary 
William of Ockham, AHK uhm (1284?-1347?), also 
spelled Occam, was an English philosopher and theolo- 
gian. He was the most influential scholastic thinker of 
the 1300's (see Scholasticism). His attitudes toward 
knowledge, logic, and scientific inquiry played a major 
part in the transition from medieval to modern thought. 

Ockham believed that the primary form of knowledge 
came from experience gained through the senses. He 
based scientific knowledge on such experience and on 
self-evident truths—and on logical propositions result- 
ing from those two sources. 

In his writings, Ockham stressed the Aristotelian prin- 
ciple that “entities must not be multiplied beyond what 
is necessary.” This principle became known as Ockham 
Razor. \n philosophy, according to Ockham’s Razor, a 
problem should be stated in its basic and simplest 
terms. In science, the simplest theory that fits the facts of 
a problem is the one that should be selected. 

Ockham was born in southern England. He joined the 
Franciscans and eventually became prominent in that re- 
ligious order. Ockham studied at Oxford University and 
then taught theology. In 1324, Pope John XXII called him 
to Avignon, France, to answer charges of Heresy (teach- 
ing false doctrine). Ockham remained there four years. 
In 1328, he fled to the protection of Louis of Bavaria, an 
enemy of the pope. 
William of Orange. See William Ill. 
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William the Silent. See William |, Prince of Orange. 
Williams, Bert (1874?-1922), was a great African Amer- 
ican comedian. Surviving photographs show Williams's 
gift for comic facial expression. Recordings preserve his 
dry, biting humor in songs, many of which he wrote. His 
best-known songs are “Jonah Man,” “Woodman, Wood- 
man, Spare that Tree,” and his theme song, “Nobody.” 

Egbert Austin Williams was probably born in Nassau, 
Bahamas, and was brought to the United States as a 
child. He began his career in minstrel shows, a form of 
entertainment featuring black musicians or white musi- 
cians with blackened faces, performing black music. Be- 
cause of his light skin, Williams darkened his face with 
burnt cork for performances, a practice he followed for 
the rest of his career. 

About 1893, Williams formed a vaudeville comedy 
team with George Walker. The two appeared in and of- 
ten coauthored musical comedies intended for black au- 
diences. Williams and Walker starred in /n Dahomey, 
the first musical written and performed by blacks to play 
in a regular New York City theater when it opened there 
in 1903. Williams later became the first black entertainer 
featured in an otherwise all-white show, the 1910 edition 
of the Ziegteld Follies. Gerald Bordman 
Williams, Daniel Hale (1856-1931), an American doc- 
tor, pioneered in surgery on the human heart. In 1893, 
he became the first surgeon to repair a tear in the peri- 
cardium (sac around the heart). Williams, a black, helped 
improve medical opportunities for black people. In 
1891, he founded Provident Hospital in Chicago, the 
country’s first interracial hospital and training school for 
black nurses and interns. Later, he established a nursing 
school for blacks at Freedman’s Hospital in Washington, 
D.C. He established surgical clinics at Meharry Medical 
College, Nashville, Tennessee. 

Williams was born in Hollidaysburg, Pennsylvania. He 
graduated from Chicago Medical College (now North- 
western University Medical School) in 1883 and began 
his Chicago practice. He was the only black original 
member of the American College of Surgeons, which 
was founded in 1913. Daniel J. Kevles 
Williams, Emlyn (1905-1987), was a Welsh actor and 
playwright. He wrote more than 20 plays and performed 
in over 150 plays and motion pictures. Williams also 
gained wide recognition for his concert readings from 
the works of the English author Charles Dickens and the 
Welsh poet Dylan Thomas. 

Williams became best known for his autobiographical 
play The Corn Is Green (1938). This drama depicts his life 
as a poor boy in a Welsh village. It ends with the boy 
winning a university scholarship through the encour- 
agement of a devoted teacher. Williams also wrote 
Night Must Fall(1935), a popular suspense thriller. 
Williams’ performance as the charming but insane 
young murderer in this drama also brought him fame as 
an actor. His other plays include The Light of Heart 
(1940), Accolade (1950), and Someone Waiting (1953). 

George Emlyn Williams was born in Mostyn, near 
Prestatyn. He wrote two autobiographies. George: An 
Early Autobiography (1961) describes his childhood and 
his years at Oxford University. Em/yn (1973) tells about 
his early career in the theater. Mardi Valgemae 
Williams, Hank (1923-1953), was a country and west- 
ern singer and composer. His songs helped country mu- 


sic spread from the rural South and Southwest to other 
regions of the United States. Williams’ best-known 
songs include “Cold, Cold Heart” (1951), “Jambalaya” 
(1952), and “Your Cheatin’ Heart” (1953). 

Hiram Williams was born in Georgiana, Alabama. He 
taught himself to play the guitar when he was 8 years 
old. At 14, he formed a band, the Drifting Cowboys. The 
band began to perform on radio the next year. 

In 1947, Williams started recording in Nashville, Ten- 
nessee, the center of country music. There he achieved 
his greatest popularity through recordings and radio 
performances, particularly on “The Grand Ole Opry” 
program. Williams died of a heart ailment at the age of 
29 while traveling to a performance. Williams's son, 
Hank Williams, Jr., also became an important country 
music singer and composer. Lydia Dixon Harden 

See also Country music (picture). 

Williams, Ralph Vaughan. See Vaughan Williams, 
Ralph. 

Williams, Robin (1952- ), is an American actor and 
comedian known for his skill at improvising and his 
frantic comic style. Williams first gained fame for his 
sometimes eccentric comedy in nightclubs and on TV. 
He later won respect as a versatile, serious film actor. 

Williams was born in Chicago. He began his show 
business career as a stand-up comedian in clubs in San 
Francisco and Los Angeles. His big break came in 1978 
when he made a guest appearance on the hit TV series 
“Happy Days” as a space alien named Mork. The success 
of the character led to Williams's starring in the TV com- 
edy series “Mork and Mindy” (1978-1982). 

Williams has played a wide variety of characters, in- 
cluding the title character in Popeye (1980). He received 
an Academy Award for best supporting actor for Good 
Will Hunting (1997). He was also nominated for his acting 
in Good Morning Vietnam (1987), Dead Poets Society 
(1989), and The Fisher King (1991). Williams's other major 
films include The World According to Garp (1982), 
Moscow on the Hudson (1984), Cadillac Man (1990), 
Awakenings (1990), Mrs. Doubttire (1993), The Bird Cage 
(1996), Patch Adams (1998), and What Dreams May Come 
(1998). He was also the voice of the genie in the animat- 
ed film Aladdin (1992). Louis Giannetti 
Williams, Roger (1603?-1683), was a clergyman, a 
founder of the colony of Rhode Island, and a strong sup- 
porter of religious and political liberty. He believed that 
people had a right to complete religious freedom, 
rather than mere religious toleration that could be de- 
nied at the government's will. Williams helped establish 
a complete separation of church and state for Rhode Is- 
land. This example contributed greatly to a similar sys- 
tem of separation that was later adopted by framers of 
the Constitution of the United States. 

Early life. Williams was born in London, the son of a 
merchant tailor. As a youth, he became a scribe for Sir 
Edward Coke, a noted English lawyer and judge. Coke 
helped Williams enter Cambridge University, where he 
received a bachelor’s degree in 1627. In 1629, Williams 
became a chaplain in the household of a wealthy family. 
But Williams was a religious nonconformist—that is, he 
did not agree with principles of England's official 
church, the Church of England. At the time, King Charles 
| and William Laud, bishop of London, were persecuting 
those who dissented from the Church of England. As a 








result, Williams began to associate with nonconformists 
who were anxious to settle in New England, an area of 
English colonies in America. In 1629, Williams married 
Mary Barnard. They had six children. 

_ In Massachusetts. Williams and his wife came to the 
) Massachusetts Bay Colony in America in 1631. Williams 

refused an invitation to become the minister of the 
church in Boston because he opposed its ties to the 
» Church of England. In 1634, he became the minister of 
the church at nearby Salem. There, many people favored 
_his desire to have a church that was independent of the 
Church of England and of the colonial government. 





Williams gained a reputation as a troublesome per- 
son. He argued that the royal charter did not justify tak- 
ing Indian lands, and he declared that people should 

/ not be punished for religious differences. Officials of 

Massachusetts Bay Colony acted to send Williams back 

to England. But he fled into the wilderness in January 

1636. The Narragansett Indians provided Williams with 

land beyond the borders of Massachusetts, and he 

founded Providence, later the capital of Rhode Island. 

| In Rhode Island. Williams established a government 

based on the consent of the settlers and on complete 

freedom of religion. In 1643, American colcnists organ- 
ied the New England Confederation without including 
the Providence settlement or other settlements in Rhode 
| Island. The Confederation repeatedly denied member- 
ship to the Rhode Island settlements because of dis- 

_ agreement with their system of government and of reli- 

| gious freedom. To safeguard Rhode Island liberties and 
lands, Williams went to England in 1643 and secured a 

charter from the English government. Under this char- 

“ter, Rhode Island adopted a system of government that 
included frequent elections, a flexible constitution, and 
local home rule. Williams went to England again in 1651 
to save the colony from a rival claim. 

Williams's most famous work, The Bloudy Tenent of 

_ Persecution (1644), was published during his first visit to 
England and upheld his argument for the separation of 
church and state. He wrote it as part of a long dispute 

with John Cotton, a Puritan leader of Massachusetts Bay 

Colony. In the work, Williams explained his belief that 

the church had to be spiritually pure to prepare corrupt 
and fallen human beings for eternity, and that govern- 

ments were for earthly purposes only. 

+ From 1654 to 1657, Williams was president of the 
Rhode Island colony. In 1657, he contributed to Rhode 
Island's decision to provide refuge for Quakers who had 

_ been banished from other colonies, even though he dis- 
agreed with their religious teachings. 

Williams earned his living by farming and trading 
swith the Indians. He went on missionary journeys 
‘among them and compiled a dictionary of their lan- 
guage. Williams was a close friend of the Indians. But he 
fought against them during King Philip's War (1675-1676). 

For most of his life, Williams, an intensely religious 
man, was a “seeker” after “truth” without a church he 
could call his own. He died in 1683 and was buried with 
itary honors. Rhode Island placed a statue of him in 
the U.S. Capitol. Craig W. Horle 

See also Rhode Island (History). 
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America. 1991. Reprint. Judson Pr., 1999. 

Spurgin, Hugh. Roger Williams and Puritan Radicalism in the 

English Separatist Tradition. Edwin Mellen Pr., 1989. 
Williams, Serena (1981- ), is a dominant player in 
women’s professional tennis. Williams won the 1999 
United States Open at the age of 17, becoming the first 
African American woman to win a Grand Slam event 
since Althea Gibson of the United States won what is 
now the U.S. Open in 1958. Williams was also the first 
African American to win a Grand Slam singles event 
since Arthur Ashe won the Wimbledon championship 
in England in 1975. In 2002, Williams won the French 
Open and Wimbledon singles titles, defeating her older 
sister Venus in both tournaments. 

With Venus, Serena won the doubles titles at the 
French Open and U.S. Open in 1999, at Wimbledon in 
2000 and 2002, and at the Australian Open in 2001. 
Teaming up with Venus, she also won a gold medal in 
women’s doubles at the 2000 Summer Olympic Games. 

Williams was born in Saginaw, Michigan, and grew 
up in Compton, California. She began playing tennis at 
about age 5 under the guidance of her father, Richard. 
Williams turned professional in 1995 and began playing 
in professional tournaments in 1997. Dave Nightingale 
Williams, Ted (1918-2002), was one of the greatest hit- 
ters in baseball history. Williams batted .406 in 1941 and 
was the last player to reach .400 in the major leagues. 
Williams won six American League batting titles and had 
a lifetime batting average of .344. He led the American 
League in home runs four times, in runs batted in four 
times, and in runs scored six times. Williams also had a 
career total of 2,019 walks, second only to Babe Ruth. 
Williams hit 521 home runs during his career. 

Theodore Samuel Williams was born on Aug. 30, 
1918, in San Diego, California. He was an outfielder with 
the Boston Red Sox for 19 seasons from 1939 through 
1960. His career was interrupted twice by military serv- 
ice as a Marine Corps pilot. He missed the 1943, 1944, 
and 1945 seasons during World War II and most of the 
1952 and 1953 seasons during the Korean War. Williams 
was elected to the National Baseball Hall of Fame in 
1966. From 1969 through 1972, he was manager of the 
Washington Senators and the Texas Rangers. Williams 
died on July 6, 2002. Dave Nightingale 

See also Baseball (picture: Ted Williams). 

Williams, Tennessee (1911-1983), was an American 
playwright whose dramas portray the loneliness and 
isolation of life. He is best known for two plays, The 
Glass Menagerie (1945) and A Streetcar Named Desire 
(1947). In both plays, Williams portrayed the confronta- 
tion between a sensitive and poetic individual and the 
brutality and coarseness of modern life. 

In The Glass Menagerie, a narrator, Tom Wingfield, 
re-creates his memories of his sister, Laura, and of his 
mother, Amanda. Laura, a cripple, escapes into a fantasy 
world of old phonograph records and the glass animals 
in her “menagerie.” Amanda’s harsh practicality is bal- 
anced by romanticized memories of her Southern girl- 
hood. Tom dreams of adventure and finally runs away 
from his family to join the merchant marine. 

In A Streetcar Named Desire, Blanche DuBois, an ag- 
ing Southern belle who lives in a world of illusion, seeks 
shelter from her troubled past. She goes to live in New 
Orleans with her sister Stella and Stella’s brutal and cyn- 


312 Williams, Venus 


ical husband, Stanley Kowalski. Stanley symbolizes harsh 
realism and a new working class South without tradi- 
tional Southern courtesy and refinement. The play won 
a Pulitzer Prize in 1948. 

Williams’s play Cat on a Hot Tin Roof(1955) won a 
Pulitzer Prize in 1955. His other plays include Summer 
and Smoke (1948), The Rose Tattoo (1951), Sweet Bird of 
Youth (1959), and The Night of the Iguana (1961). 

Thomas Lanier Williams was born on March 26, 1911, 
in Columbus, Mississippi. He chose Tennessee as a pen 
name. He also wrote poetry, fiction, and memoirs. He 
died on Feb. 25, 1983. Albert Wertheim 

See also Drama (Later United States drama). 
Williams, Venus (1980- ), is an African American 
professional tennis star. She turned professional at age 
14. Her powerful serve, speed, and ground strokes 
made her a dominant player by the end of the 1990's. 

Williams reached the finals of the United States Open 
in 1997 and the semifinals in 1999, losing in both tourna- 
ments to top-seeded Martina Hingis. But Williams won 
the U.S. Open in 2000 and 2001. In the 2001 victory, she 
defeated her younger sister, Serena, in the finals. Venus 
also won the All-England (Wimbledon) Championship in 
2000 and 2001. She and Serena won the women’s dou- 
bles titles at the French Open and U.S. Open in 1999, at 
Wimbledon in 2000 and 2002, and at the Australian 
Open in 2001. At the 2000 Summer Olympic Games, 
Venus won the gold medal in women’s singles and, 
teaming up with Serena, a gold medal in doubles. 

Venus Ebone Starr Williams was born on June 17, 
1980, in Lynwood, California. She grew up in Compton, 
California. Venus won her first professional tournament 
in 1998. Dave Nightingale 
Williams, William (1731-1811), was a Connecticut 
signer of the Declaration of Independence. He was a 
delegate to the Continental Congress from 1776 to 1778, 
and a delegate to the Congress of the Confederation in 
1783 and 1784. He helped frame the Articles of Confed- 
eration and served in the Connecticut convention that 
ratified the United States Constitution in 1788. Williams 
was born in March or April, 1731, in Lebanon, Connecti- 
cut. He died on Aug. 2, 1811. Gary D. Hermalyn 
Williams, William Carlos (1883-1963), was an impor- 
tant American poet. Williams wrote about American 
themes in the language of common speech. His poetry 
sought to discover the essence of everyday objects and 
experiences. Williams composed in free verse, allowing 
the subject matter—and his feelings about it—to deter- 
mine the form of his poems. 

Williams was born on Sept. 17, 1883, in Rutherford, 
New Jersey. He received an M.D. degree from the Uni- 
versity of Pennsylvania Medical School in 1906. In 1910, 
he established a family practice in his hometown. He 
lived there the rest of his life, jotting down poems in the 
mornings and evenings about the people and events he 
observed. 

Williams felt that poetry should see “the thing itself 
without forethought or afterthought but with great in- 
tensity of perception.” In such poems as “Spring and All’ 
and “The Red Wheelbarrow,” he emphasized the over- 
looked beauty of the world around us. He also called at- 
tention to the power of language. He loved to play with 
language, revealing words as things in themselves. 

Williams's work ts notable for its humanity. His poetry 


takes ordinary people seriously. In this quality, it differs 
from the abstract or intellectual poetry of his time. Wil- 
liams expressed his concern for people in such poems 
as “Tract” and “To Elsie.” 

Williams's short poems are collected in the two- 
volume Collected Poems of William Carlos Williams 
(1986-1988). In Paterson (1946-1958), his major long 
poem, his themes come together in an experimental 
epic about a typical American city. His other writings ar 
collected in Selected Essays (1954), The Farmers’ Daugh 
ters: The Collected Stories (1961), and Many Loves and 
Other Plays (1961). His Autobiography was published in 
1951. He died on March 4, 1963. Steven Gould Axelrod 
Williamsburg (pop. 11,998) is a historic city that lies 
ona peninsula in Virginia between the James and York 
rivers (see Virginia [political map}). Williamsburg is a fa- 
mous tourist attraction because the city’s Historic Area 
looks much as it did during colonial times. More than 8 
original buildings, including many homes, have been r 
stored to appear as they did in the 1700's. In addition, 
over 400 structures, including public buildings, have 
been reconstructed on their original foundations. 

Williamsburg was the capital of the Virginia Colony 
from 1699 to 1776 and of the Commonwealth of Virgini 
from 1776 to 1780. During colonial times, the city was a 
major cultural, political, and social center. 

Many principles of self-government were establishe 
in Williamsburg. In 1765, the statesman Patrick Henry 
delivered a speech against the Stamp Act in the 
Williamsburg Capitol. There, the colonists adopted the 
Virginia Declaration of Rights in 1776. This document in 
cluded the guarantees of liberty that became models f 
the Bill of Rights of the U.S. Constitution. 

Early days. In 1633, English colonists founded the se 
tlement that later became Williamsburg. They chose th 
site because it had fewer mosquitoes and better soil 
drainage for crops than did the area around Jamestown 
Virginia, the first permanent English settlement in Ame 
ica. They called their community Middle Plantation be- 
cause it lay in the middle of the peninsula. The College 
of William and Mary, the second oldest university in th 
United States, was founded in Middle Plantation in 169 
Only Harvard University is older. 

In 1699, the colonists renamed their settlement Wil- 
liamsburg in honor of King William II] of England. Also 
in 1699, the capital of the Virginia Colony was moved to 
Williamsburg after a fire destroyed Jamestown. Wil- 
liamsburg received a city charter in 1722. 

Williamsburg was the most important city in the Vir- 
ginia Colony. Twice a year, plantation owners and their 
families went to the city to attend sessions of the Gener 
al Court, Virginia's highest court. On these occasions, 
called publick times, Virginians also conducted busines 
and attended auctions, balls, fairs, horse races, and oth 
er social events. The colony's first newspaper, the Vir- 
ginia Gazette, was published in Williamsburg in 1736. 

Virginia became one of the first colonies to vote for 
independence from Britain. It passed the Virginia Reso- 
lution for American Independence in Williamsburg in 
May 1776. In 1780, during the Revolutionary War, the 
Virginians moved their capital from Williamsburg to 
Richmond. The westward shift of Virginia's population 
made the more central location of Richmond desirable.” 
The people also feared that British warships might at- 
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A wigmaker's shop is one of several colonial craft shops that visitors 
may tour in Williamsburg. Men in the American Colonies copied from 
Europe the fashion of wearing wigs, which they powdered white. 
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tack Williamsburg from the James River. 

_ Williamsburg declined in importance and population 

| after the Revolutionary War. Its economy came to de- 

| pend largely on the College of William and Mary. In 

| 1862, during the Civil War, the Battle of Williamsburg 

| was fought east of the city. The city changed little during 

the 1800's and early 1900's. 

_ Restoration. In 1926, philanthropist John D. Rocke- 
feller, Jr., became interested in restoring and preserving 

_the colonial appearance of the city. The idea came from 
W. A. R. Goodwin, minister of Williamsburg’s Bruton 
Parish Church. Rockefeller provided the money that set 

;up The Colonial Williamsburg Foundation. 

Williamsburg today. Today, the Historic Area of 

Williamsburg covers more than 170 acres (69 hectares). 
Eleven major historic buildings and many colonial craft 
shops are open to the public daily. Guides escort visi- 
tors through the buildings. Craftworkers demonstrate 








© Kelly/Moeney Photography from Corbis 
A maker of musical instruments carves the neck of 
a violin in a Williamsburg craft shop. Workers in the 
historic shops wear traditional colonial clothing. 


Duke of Gloucester Street 
is lined with restored homes 
and shops that show how 
Williamsburg looked during 
the 1700's. The street is in the 
city's large Historic Area. 


Colonial Williamsburg Foundation 


such colonial skills as barrelmaking, cabinetmaking, and 
blacksmithing, and trained character interpreters act out 
scenes and characters from the period. The guides, 
craftworkers, and interpreters are all in colonial cos- 
tume. The furnishings of the homes, public buildings, 
and shops in Williamsburg make up one of the finest 
collections of American and English antiques in the Unit- 
ed States. The DeWitt Wallace Decorative Arts Museum 
displays furniture, ceramics, silver, paintings, prints, tex- 
tiles, and costumes. The Abby Aldrich Rockefeller Folk 
Art Museum has one of the most important folk art col- 
lections in the United States. 

Among the tourist attractions near Williamsburg is 
Carter's Grove, a plantation mansion completed in 1755. 
Carter's Grove also features a reconstructed slave quar- 
ter from the 1700's. The Colonial National Historical Park 
includes much of Jamestown Island, several historic 
Yorktown homes, the Yorktown battlefield, and a scenic 
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parkway that connects these sites with Williamsburg. 
Jamestown, Williamsburg, and Yorktown form what is 
often called the “historic triangle” of Virginia. Also near 
Williamsburg is Busch Gardens Williamsburg, an 
amusement park. 

Williamsburg covers about 9 square miles (23 square 
kilometers), almost five times its area in colonial times. 
Many modern housing developments surround the city. 
Williamsburg has a council-manager government. The 
people elect the five members of the council to two-year 
terms. Williamsburg is the seat of James City County. 

Critically reviewed by The Colonial Williamsburg Foundation 

See also Colonial life in America (pictures); Virginia 
(picture). 


Additional resources 


Colonial Williamsburg Found. The Colonial Williamsburg Tavern 
Cookbook. Clarkson Potter, 2001. 
Kopper, Philip. Co/onial Williamsburg. Rev. ed. Abrams, 2001. 


Williamson, Hugh (1735-1819), a scientist, writer, 
doctor, and politician, was a North Carolina signer of the 
Constitution of the United States. Williamson was one of 
the most outspoken delegates at the Constitutional Con- 
vention of 1787. He played a key role in settling the dis- 
pute between large and small states over representation 
in Congress. Later, Williamson helped win ratification 
(approval) of the Constitution by North Carolina. 

Williamson was born in West Nottingham Township, 
in Chester County, Pennsylvania, on Dec. 5, 1735. He was 
educated at the College of Philadelphia. Although first 
trained as a minister, he later studied medicine in Scot- 
land and the Netherlands. He began his medical practice 
in Philadelphia and joined the scientific circle around 
Benjamin Franklin. He assisted Franklin in experiments 
with electricity. 

Williamson defended the rebellious acts of the New 
England Colonies to the British in his essay The Plea of 
the Colonies (1775). During the Revolutionary War in 
America (1775-1783), Williamson won distinction as an 
army doctor. In 1782, Williamson was elected to the 
North Carolina legislature. He served in the Congress of 
the Confederation from 1782 to 1785 and from 1787 to 
1789, and in the U.S. House of Representatives from 1789 
to 1793. He then retired to New York and devoted his 
time to scientific work and writing. Joan R. Gundersen 
Willingdon, Marquess of, MAHR kwihs (1866-1941), 
a British colonial official, was Canada’s governor general 
from 1926 to 1931. He was the first Canadian governor 
general to represent the British monarch rather than the 
British government. Willingdon was born on Sept. 12, 
1866, at Ratton, near Eastbourne, East Sussex. His given 
and family name was Freeman Freeman-Thomas. In 
1900, he was elected to the British Parliament as a Liber- 
al. He became an earl in 1931 and a marquess in 1936. In 
1913, Willingdon was sent to India, where he served as 
governor of Bombay (now Mumbai) until the end of 
1918 and as governor of Madras (now Chennai) from 
1919 to 1924. He was viceroy (ruler) of India from 1931 to 
1936. Willingdon did much to improve economic, politi- 
cal, and social conditions in India. Jacques Monet 
Willkie, Wendell Lewis (1892-1944), was the Republi- 
can candidate for United States president in 1940 when 
Franklin D. Roosevelt ran for a third term. Willkie was 
defeated, but he received over 22 million votes, 45 per- 


cent of those cast. Senator 
Charles L. McNary of Ore- 
gon was his running mate 
for the vice presidency. 

Having been a Democrat 
for most of his life, Willkie 
became a Republican in the 
mid-1930's. He rose to polit- 
ical prominence without 
the aid of a regular political 
organization, and most of 
his advisers were political 
amateurs. The chant “We 
want Willkie” from the gal- 
leries at the 1940 Republican National Convention 
forced many unwilling Republican leaders to give 
Willkie their party's nomination for U.S. president. 

His life. Lewis Wendell Willkie was born on Feb. 18, 
1892, in Elwood, Indiana. When he joined the Army dur- 
ing World War I, the Army mistakenly reversed his first 
and middle names. He accepted the change. He studied 
law at Indiana University. In 1929, he became legal advis- 
er to the Commonwealth and Southern Electric Utilities 
Company. In 1933, he was elected the company’s presi- 
dent. He fought a long legal battle against the Tennessee 
Valley Authority (TVA). But when in 1939 the U.S. Su- 
preme Court refused to consider the constitutionality of 
the TVA’s activities, he sold the properties of the Ten- 
nessee Electric Power Company, a subsidiary of Com- 
monwealth and Southern, to the TVA for $78 million. 

His public career. Willkie became prominent for his 
opposition to the New Deal of President Roosevelt. He 
favored many of its social reforms but opposed its busi- 
ness regulations. He favored removing controls and 
changing the tax system to encourage business expan- 
sion. He largely agreed with Roosevelt's foreign policy. 

After the United States entered World War {I in 1941, 
Willkie rallied his followers in a program of national uni- 
ty. Roosevelt sent him on a number of visits to other 
countries as his unofficial envoy. After Willkie returned 
from an airplane trip around the world in 1942, he wrote 
the book One World (1943). In it, he outlined his ideas 
for international cooperation. Willkie entered the Wis- 
consin primary in 1944 as a candidate for the Republican 
nomination for president. He was defeated and retired 
from politics. David E. Kyvig 

See also Roosevelt, Franklin D. (Election of 1940). 
Willow is a large group of graceful trees and shrubs 
that usually have slender branches and narrow leaves. 
There are about 300 species, and about 80 of them are 
native to North America. The smallest willow is a shrub 
about 1 inch (2.5 centimeters) high that grows in Arctic 
regions and above the timber line on mountains. The 
largest willows grow over 120 feet (37 meters) high. 

Willows usually grow near water. Sometimes they are 
planted in damp regions so that their roots take up wa- 
ter and dry the soil. The roots interlace to form a tough 
network that holds the soil together and prevents soil 
erosion. Willows also are planted to provide shade and 
to protect fields from winds. 

The twigs of the willow are soft and slender, and they 
bend easily. Because of this, the wood is used to make 
baskets and wicker furniture. The wood of some willows 
also produces a high grade of charcoal that once was 
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_used to make gunpowder. The bark yields a chemical 
that the human body converts to a sa/icy/ate, a group of 
compounds to which aspirin belongs. In the past, peo- 
ple in various parts of the world used willow bark to re- 
lieve pain and fever. Most willows have long, narrow 
leaves that taper to a point and have finely toothed 
edges. Some willows have small, oval-shaped leaves. 

In early spring, willows produce upright clusters of 
tiny, yellowish-green flowers. These clusters are called 
catkins because they resemble a cat's tail. The female 
flower develops a flask-shaped pod that splits open and 
releases tiny seeds with white, silky, hairlike parts. 

The black willow is an important tree in the eastern 
United States. Most willow lumber comes from the 
black willow. The lumber is used mainly for boxes, 

_ crates, and wicker furniture. This willow has rough, dark 
: bark. 

Wicker furniture and baskets are also made from 
: young shoots of the shrubby basket willow. The basket 
l 


willow was brought to North America from Europe and 
now grows in the northeastern United States. 

The white willow is a popular decorative tree. The un- 
_derside of its leaves appears white and silky. The weep- 
_ ing willow, thought to be native to China, has graceful, 

drooping branches. The pussy willow develops furry 
catkins. People often use pussy willow twigs as decora- 
tions. Linda B. Brubaker 


Scientific classification. Willows belong to the willow fami- 
_ ly, Salicaceae. The scientific name for the black willow is Salix ni- 
gra. The basket willow is S. viminalis, the weeping willow is 5S. 
| babylonica, the white willow is S. a/ba, and the pussy willow is 
_ S. discolor. 


See also Catkin; Osier; Pussy willow; Tree (picture: 

_ Broadleaf trees of North America. 

. Willow herb. See Fireweed. 

) Wills, Helen Newington (1905-1998), was a great ten- 

_ nis champion. She won the singles title at the United 

_ States Championships (now the U.S. Open) seven times 
and the All-England (Wimbledon) Championships eight 
times. She was noted for her ability to hit the ball harder 
than any woman she faced and for poise that earned her 
the name ‘Little Miss Poker Face.” She won her first U.S. 

~ women’s tournament in 1923 and retired after winning 

) at Wimbledon in 1938. She was born on Oct. 6, 1905, in 

Centerville, California. After marrying Frederick Moody 

- in 1929, she played as Helen Wills Moody. See also Ten- 

nis (picture; tables). Arthur Ashe 

I Wilmington (pop. 72,664; met. area pop. 586,216) is the 

i largest city and chief manufacturing and financial center 
of Delaware. Leading chemical firms in the area include 

+ the DuPont Company, whose headquarters are in Wilm- 

ington. The city is in the Brandywine Valley in northeast 

_ Delaware, where the Brandywine and Christina rivers 

_ join the Delaware River (see Delaware [political map). 

| Description. Wilmington, the county seat of New 

- Castle County, covers 16 square miles (41 square kilo- 

meters). It has a mayor-council form of government. 

Tourist sites include Fort Christina State Park and 

, Monument, Old Swedes Church, and a memorial to 

» African American Medal of Honor winners. The Grand 

_ Opera House and the Playhouse in the Hotel du Pont 
present performing arts. The Riverfront Arts Center and 
a minor league baseball stadium are on the Christina 

- River waterfront. 
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Several museums are in or near the city. The Hagley 
Museum features exhibits of industries of the 1800's, in- 
cluding the original DuPont gunpowder mills. The Hen- 
ry Francis du Pont Winterthur Museum has a collection 
of Early American furniture. Three du Pont family estates 
are open to the public. Other museums include the 
Delaware Art Museum and the Delaware Museum of 
Natural History. Schools in the area include Goldey-Bea- 
com College, Widener University School of Law, Wilm- 
ington College, and campuses of Delaware Technical 
and Community College, Drexel University, Springfield 
College, and the University of Delaware. 

Wilmington’s chief employers are banks and chemical 
and pharmaceutical firms. Other economic activities in- 
clude biotechnology and automobile manufacturing. 
The port on the Delaware River is a center for exporting 
and importing automobiles, fruit, lumber, and mineral 
products. Oceangoing ships dock there. Delaware Bay 
links the Delaware River and the Atlantic Ocean. 

History. Delaware Indians lived in what is now the 
Wilmington area before European settlers arrived. In 
1638, Swedish colonists arrived and planned to set up 
a fur-trading and shipping center along the river they 
named the Christina. The colonists chose a site with a 
natural wharf, and there they built Fort Christina. Dutch 
forces seized the settlement in 1655. The English cap- 
tured it in 1664, and, in 1739, they named the settlement 
Wilmington in honor of the Earl of Wilmington. 

In 1802, Eleuthére Irénée du Pont, a French chemist, 
built gunpowder mills near Wilmington. They grew into 
the DuPont Company. Many other firms also set up of- 
fices in the city during the 1800's and 1900's. 

During the 1970's, a six-block mall was completed in 
downtown Wilmington. It includes Old Town Hall and 
the Delaware Historical Society, several houses built 
during the 1700's, a performing-arts center, office build- 
ings, and branches of several colleges. Redevelopment 
projects in the 1980's included converting old mills on 
the Brandywine River into town houses. In the 1990's, 
the city revitalized the Christina River waterfront area on 
its southern edge. David D. Oyler 

See also Delaware (Visitor's guide; pictures). 
Wilmot Proviso, W/HL muht pruh VY zoh, was an 
amendment proposed in 1846 that would have banned 
slavery in any territory acquired by the United States 
from Mexico. David Wilmot, a Democratic representa- 
tive from Pennsylvania, offered the amendment to a bill 
proposed by President James K. Polk. Polk asked Con- 
gress to appropriate $2 million to negotiate peace with 
Mexico, then at war with the United States. He hoped to 
use this money as compensation for land the United 
States expected to acquire from Mexico. The Wilmot 
Proviso declared that slavery should be forbidden in any 
territory obtained with the money. 

The House of Representatives approved the amend- 
ment on Feb. 15, 1847. But the Senate, where Southern 
representation was stronger, refused to pass it. For sev- 
eral years, the Wilmot Proviso was offered unsuccessful- 
ly as an amendment to many bills. It reopened the bitter 
debate over the issue of slavery in the territories. The is- 
sue was settled in 1862, when Congress banned slavery 
in any U.S. territory. Dan L. Flores 
Wilson, Angus (1913-1991), was a British author of 
novels and satirical short stories. His books deal with 
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the deceptions that occur in human relationships, both 
public and private. Wilson compiled masses of detail to 
create a realistic atmosphere. 

The heroes of his novels Hemlock and After (1952), 
Anglo-Saxon Attitudes (1956), and The Middle Age of 
Mrs. Eliot(1958) are all middle-aged or elderly. They are 
frustrated, confused, and bogged down in everyday de- 
tail. Wilson enlivened these dreary characters with bril- 
liant, witty dialogue and sharp observations on society. 
His other novels include Zhe Old Men at the Zoo (1961), 
No Laughing Matter (1967), As If by Magic (1973), and 
Setting the World on Fire (1980). The Collected Stories of 
Angus Wilson was published in 1987. 

Wilson wrote several literary studies, including 7he 
World of Charles Dickens (1970) and The Strange Ride of 
Rudyard Kipling (1978). His criticism appears in Diversity 
and Depth in Fiction (1984). 

Angus Frank Johnstone-Wilson was born on Aug. 11, 
1913, in Bexhill-on-Sea, England. Queen Elizabeth II 
knighted him in 1981, and he became Sir Angus Wilson. 

Michael Seidel 
Wilson, August (1945- ), is a leading African 
American playwright. His major work is a cycle of plays 
that traces the black experience in America. The cycle, 
when completed, will consist of a play set in each 
decade of the 1900's. Wilson's powerful narratives are 
noted for their humor and dialogue, blending lively, col- 
loquial phrases and poetic monologues. 

In 1987, Wilson won a Pulitzer Prize for Fences (1985), 
a play about the struggles in 1957 of a black sanitation 
worker earlier denied a chance to play major league 
baseball. He won a second Pulitzer Prize in 1990 for The 
Piano Lesson (1987). In this drama, a brother and sister 
disagree over whether to sell or keep the family heir- 
loom, a richly carved piano that is a symbol of the fami- 
ly’s heritage of slavery. Both works are typical of Wil- 
son's blend of the realistic with the fantastic or mystical. 

The first play in Wilson’s cycle was /itney (1982), which 
describes the struggle of black taxi drivers in 1971. Ma 
Rainey’s Black Bottom (1984), Wilson’s first success, 
shows white promoters exploiting black recording 
artists in the 1920's. Joe Turner’s Come and Gone (1986) 
tells of an embittered black man’s search for his wife in 
1911. The allegorical Two Trains Running (1990), set in 
1969, focuses on characters in a restaurant discussing 
their fate. King Hedley 1! (2000) is set in the 1980's and 
tells the grim story of an ex-convict trying to build a bet- 
ter life for himself. Wilson was born on April 27, 1945, in 
Pittsburgh, Pennsylvania. Thomas P. Adler 

See also Drama (picture: African American play- 
wrights). 

Wilson, Edith Bolling (1872-1961), was one of the 
most influential first ladies in United States history. She 
was the second wife of Woodrow Wilson, who served 
as president from 1913 to 1921. Wilson’s first wife, Ellen 
Axson Wilson, died in August 1914. Edith and the presi- 
dent met in March 1915 and married in December. 

Edith Wilson became one of her husband's closest ad- 
visers. She went with him to Paris in 1918 to attend the 
peace conference after World War I. President Wilson 
suffered a paralytic stroke in October 1919. Edith Wilson 
believed he would more likely recover if he stayed in of- 
fice than if he resigned. For many months, she decided 
who could see the president and what documents he 


received. Critics scornfully 
called Edith Wilson “the 
first woman president.” 
But she always denied 
having influenced govern- 
ment policy. She referred 
to the period of the presi- 
dent's illness as “my stew- 
ardship.” From Woodrow 
Wilson’s death in 1924 un- 
til she died in 1961, she 
worked to keep her hus- 
band’s memory alive. 

Edith Wilson was born 
in Wytheville, Virginia, on 
Oct. 15, 1872. Her maiden name was Bolling. With only 
two years of formal education, she became known for 
her intelligence and judgment. She married Norman 
Galt in 1896. Galt died in 1908. Kendrick A. Clements 

See also Wilson, Woodrow. 

Wilson, Edmund (1895-1972), an American author, 
wrote about a wide variety of subjects. He became 
known for important works in literary criticism, Biblical | 
studies, history, literature, and political science. 

Wilson’s many books reflect his broad interests. He 
learned Russian to do research on Travels in Two De- 
mocracies (1936). He mastered Hebrew to do research 
for Scrolls from the Dead Sea (1955). He showed his 
broad knowledge of cultural, social, and historical sub- 
jects in such books as 7o the Finland Station (1940), 
Apologies to the Iroquois (1960), and Patriotic Gore: 
Studies in the Literature of the American Civil War (1962). 

Wilson's first work of literary criticism, Axel’s Castle 
(1931), is a study of the symbolist movement in literature,’ 
The Wound and the Bow(1941) examines the writings of: 
noted European and American authors. Many of Wil- 
son's magazine essays and reviews were collected in 
Classics and Commercials (1950), The Shores of Light 
(1952), and American Earthquake (1958). Wilson wrote 
one novel, / Thought of Daisy (1929). 

Wilson was born on May 8, 1895, in Red Bank, New 
Jersey. Wilson left over 2,000 pages of notes when he | 
died. Five volumes of these notes were published as The 
Twenties (1975), The Thirties (1980), The Forties (1983), 

The Fifties (1986), and The Sixties (1993). Victor A. Kramer | 
Wilson, Edward Osborne (1929- _), is an American 
biologist known for his contributions to the study of ani-i 
mal societies. Wilson helped found the field of sociobi- © 
ology, which studies the biological basis for the social 
behavior of animals. He argued that genes (hereditary 
material) heavily influence how species behave. Wilson 
made extensive studies of the social behavior of ants. Hee 
observed ant populations worldwide, discovering hun- . 
dreds of new species. His work with ants also led him to ” 
learn how geography, or natural surroundings, plays a 
role in the formation of species. These and other find- 
ings by Wilson helped advance biogeography, the sci- 
ence of the distribution of living things. 

Wilson was born on June 10, 1929, in Birmingham, Al- 
abama. He received his Ph.D. degree from Harvard Uni- 
versity in 1955. After spending one year studying ants in 
the tropics, Wilson joined the faculty at Harvard in 1956, 
becoming a full professor there in 1964. He has since 
held various teaching and research posts at Harvard and 
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its Museum of Comparative Zoology. 

Wilson's many books include The Theory of Island 
Biogeography (1967), written with the American ecolo- 
gist Robert H. MacArthur, as well as Sociobiology: The 
New Synthesis (1975), The Diversity of Life (1992), The Fu- 
ture of Life (2002), and his autobiography, Naturalist 
(1994). Two of his works won the Pulitzer Prize for gener- 
al nonfiction: On Human Nature (1978) and The Ants 
(1990), which he wrote with the German biologist Bert 
Holldobler. Keith R. Benson 
Wilson, Ethel (1890-1980), was a Canadian author. 
Most of her novels and short stories are gentle, sympa- 
thetic treatments of people from humble backgrounds. 
Most of her novels are set in or around Vancouver, Brit- 
ish Columbia. She described the city, its people, and the 
surrounding wilderness with wit and understanding. 

Wilson's first novel was Hetty Dorval (1947). Her other 
novels include The /nnocent Traveller (1949), The Equa- 
tions of Love (1952), and Love and Salt Water (1956). Wil- 
son's best-known novel, Swamp Angel (1954), tells the 
story of a middle-aged woman escaping a monotonous 
marriage to seek renewed contact with nature. 

Wilson was born in Port Elizabeth, South Africa, and 
was raised in England and Vancouver. In 1937, she be- 
gan to write short stories, which were collected in Mrs. 
Golightly and Other Stories (1961) and in Ethel! Wilson: 
Stories, Essays and Letters (1987). Laurie R. Ricou 
Wilson, Harold (1916-1995), served as prime minister 
of the United Kingdom from 1964 to 1970 and from 1974 
to 1976. He was also the leader of the British Labour Par- 


: ty from 1963 to 1976. Wilson was prime minister during 


times of great economic difficulty. His country faced in- 
flation, strikes, low industrial production, and a deficit in 
its balance of payments. To try to solve these problems, 
Wilson’s government devalued the British pound, raised 
taxes, and puta ceiling on prices and wages. 

Wilson was born on March 11, 1916, in Huddersfield, 
Yorkshire, England. His full name was James Harold Wil- 
son, but he was commonly known as Harold Wilson. 
Wilson graduated from Oxford University in 1937 and 
taught economics there for two years. 

During World War II (1939-1945), Wilson served as an 
economist for the government. He was first elected to 
the House of Commons of Parliament in 1945. Also in 
1945, Wilson became parliamentary secretary for the 
Ministry of Works. In 1947, he was named secretary of 
overseas trade. Later in 1947, he became president of 
the Board of Trade. He held that post until 1951. In 1954, 
he became a member of the Labour Party's parliamen- 
tary committee. He became the party's leader in 1963. 

The Labour Party won the parliamentary elections in 
1964, and Wilson became prime minister. His term end- 
ed in 1970, when the Conservative Party won the parlia- 
mentary elections. The Labour Party regained power in 
the 1974 elections, and Wilson became prime minister 
again. He resigned as prime minister and Labour Party 
leader in 1976. He was knighted that year and became 
Sir Harold Wilson. Wilson was in the House of Com- 
mons until 1983. He was then named a baron and be- 
came Lord Wilson and a member of the House of Lords. 

Richard Rose 
Wilson, Henry (1812-1875), served as vice president of 
the United States from 1873 to 1875 under President 
Ulysses S. Grant. He was a Republican U.S. senator from 
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Massachusetts from 1855 to 1873. Wilson, who had 
strong antislavery views, was chairman of the Senate 
Military Affairs Committee during the Civil War (1861- 
1865) and a “Radical Republican” during Reconstruction 
(see Reconstruction). He was involved in the Credit Mo- 
bilier scandal of 1872 (see Credit Mobilier of America). 

Wilson was born Jeremiah Jones Colbath in Farming- 
ton, New Hampshire, on Feb. 16, 1812. He served in the 
Massachusetts legislature in the 1840's and early 1850's. 
Wilson was a member of the Whig Party, the Free Soil 
Party, and the American (or Know-Nothing) Party before 
he helped organize the Republican Party in 1854. 

James E. Sefton 

See also Vice president of the United States (picture). 
Wilson, James (1742-1798), a prominent Pennsylvania 
lawyer, was one of six people who signed both the Dec- 
laration of Independence and the Constitution of the 
United States. At the 1787 Constitutional Convention in 
Philadelphia, his influence was probably surpassed only 
by that of Virginia delegate James Madison. Wilson 
spoke 168 times at the convention. He also demonstrat- 
ed his understanding of political theory in dealing with 
convention issues. Wilson argued for a strong national 
government whose authority would be based in the will 
of the people. He favored direct election of the chief ex- 
ecutive and of both houses of the legislature. Wilson 
was largely responsible for Pennsylvania’s ratification 
(approval) of the Constitution. 

Wilson was born on Sept. 14, 1742, in Carskerdo, near 
St. Andrews, Scotland. He moved to America in 1765 
and became a successful lawyer in Carlisle, Pennsylva- 
nia. Wilson was elected to the Second Continental Con- 
gress, which adopted the Declaration of Independence 
in 1776. He served in the Congress of the Confederation 
in 1783, 1785, and 1786. Wilson was appointed to the 
U.S. Supreme Court in 1789. In the 1793 case of 
Chisholm v. Georgia, he asserted the right of the court to 
decide cases brought against states. Richard D. Brown 
Wilson, Lanford (1937- ), is a notable American 
playwright. Some of his dramas feature large numbers 
of characters on the margin of society, who suffer from 
alienation and seek a sense of community in urban 
America. Other plays center on several generations of a 
Midwestern family, who often try to discover a mean- 
ingful vocation in life. 

Wilson won the 1980 Pulitzer Prize in drama for Ta/- 
ley’s Folly (1979), a love story about Matt Friedman, a 42- 
year-old Jew, and Sally Talley, a 31-year-old non-Jew 
from a bigoted family. The Fifth of July (1978) also deals 
with the Talley family after the end of the Vietnam War. 
Balm in Gilead (1965) is a realistic portrait of life in an all- 
night New York City diner, while The Hot / Baltimore 
(1973) describes residents of a rundown New York hotel. 
The autobiographical memory play Lemon Sky (1970) 
tells how a father-son conflict leads to a family’s disinte- 
gration. In The Mound Builders (1976), Wilson raises is- 
sues about the preservation of cultural heritage versus 
material progress. Angels Fal/(1982) describes the reac- 
tions of people after a nuclear accident. Burn This (1987) 
focuses on the nature of artistic creativity. Redwood Cur- 
tain (1993) explores the impact of the Vietnam War on 
America in the early 1990's. Wilson was born on April 
13, 1937, in Lebanon, Missouri. The town was the back- 
ground for several of his plays. Thomas P. Adler 
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Wilson, Woodrow (1856-1924), led the United States 
through World War | and gained lasting fame as a 
champion of world peace and democracy. Wilson was 
one of the most remarkable men in American history. 
Before reaching the height of popularity as a world 
statesman, he had achieved success in two other ca- 
reers. First, as a scholar, teacher, and university presi- 
dent, he greatly influenced the course of education. 
Then, as a political leader, he brought successful legisla- 
tive reforms to state and national government. Wilson 
would have won a place in history even if he had been 
active in only one of his three careers. 

Wilson was first of all a scholar. Even his physical ap- 
pearance was like the popular idea of a scholar. He was 
thin, of medium height, and wore glasses. His high fore- 
head, firm mouth, and jutting jaw all gave signs of 
thoughtfulness and strength. He was also a strong 
leader as a teacher, university president, and statesman. 

Wilson was a man of firm beliefs. When he made up 
his mind or felt his principles were at stake, he could be 
a difficult opponent. In his letters, he often said he was 
not able to establish close friendships. But in truth, he 
had a great capacity for warm friendship. His energy, 
magnetic personality, and high ideals won for him the 
loyalty of many friends and political supporters. 

Historians consider Wilson one of the three or four 
most successful Presidents. They agree that, as a spokes- 
man for humanity in a world crisis, he stood for integ- 
rity, purity of purpose, and responsibility. Not even Wil- 
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son's enemies suggested he was weak or stupid. They 
knew he was honest, and that not even friendship could | 
turn him aside from what he thought was right. 

A minority of the voters elected Wilson to the presi- 
dency in 1912. That year the Republicans split their votes 
between President William Howard Taft and former 
President Theodore Roosevelt. In 1916, the people re- 
elected Wilson, partly because “He kept us out of war.” 
Three months later, German submarines began unre- 
stricted attacks on American ships. Wilson went before 
Congress and called for war. After the war ended in 
1918, the President fought for a peace treaty that in- 
cluded a League of Nations. Wilson saw his dream of 
U.S. leadership of the League crumble in 1920 when 
Warren G. Harding was elected President. Harding op- 
posed American membership in the new organization. 

In many ways, the Wilson era separated an old Amer- - 
ica from the modern nation of today. In 1910, when Wil- 
son was elected governor of New Jersey, Americans 
drove fewer than 500,000 automobiles. By 1920, toward 
the end of Wilson's presidency, more than 8 million 
cars, many of them Model T Fords, crowded the high- 
ways. Throughout this brief period of 10 years, the 
speeding-up in the nation’s way of life could be seen in 
many ways. The electrical industry grew rapidly, sky- 
scrapers rose in large cities, machinery revolutionized 
farm life, and good roads began to crisscross the coun- | 
try. 
The period also brought further development of the 
great social changes that had been building in the na- 
tion since the late 1800's. After the Civil] War ended in 
1865, immigrants began pouring into the United States, 
especially from southern and eastern Europe and from 
Asia. Many settled in urban areas, causing cities to grow 
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‘The peace conference in 1919 led to the Treaty of Versailles. 


dramatically. Between 1910 and 1920, city-dwellers be- 
came a majority in the United States for the first time. 
The nation also was becoming increasingly industrial- 
ized, with large corporations accumulating tremendous 
wealth and political power. In universities, the relatively 
new fields of sociology and psychology exposed serious 
social problems and explored human thought and be- 
havior. Examples of changes in popular culture were the 
development of motion pictures and the popularity of 
jazz music, which first appeared on phonograph rec- 
ords in 1917. World War | revolutionized social life. It 
began a wave of such far-reaching changes as the prohi- 
bition of liquor, giving women the right to vote, and the 
migration of blacks from the South to the North. 


Early years 


Childhood. Woodrow Wilson was probably born on 
Dec. 29, 1856, at Staunton, Va. Confusion exists over the 
date because the family Bible shows it as “122 o'clock’ at 
night on December 28. Wilson's mother said he was 
born “about midnight on the 28th.” Wilson himself used 


important dates in Wilson’s life 


1856 (Dec. 29) Born at Staunton, Va. 

1885 (June 24) Married Ellen Louise Axson. 

1902 (June 9) Named president of Princeton University. 
1910 (Nov. 8) Elected governor of New Jersey. 

1912 (Nov. 5) Elected President of the United States. 
1914 (Aug. 6) Ellen Wilson died. 

1915 (Dec. 18) Married Edith Bolling Galt. 

1916 (Nov. 7) Reelected President. 

1919 (Sept. 26-Oct. 2) Suffered collapse and stroke. 
1920 (Dec. 10) Awarded Nobel! Peace Prize. 

1924 (Feb. 3) Died in Washington, D.C. 
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The world of President Wilson 


Major labor reforms were announced in 1914 by automo- 
bile manufacturer Henry Ford. He initiated the eight-hour 
work-day and established a minimum wage of $5 a day, dou- 
ble what skilled laborers had been earning. 

Three amendments to the U.S. Constitution were rati- 
fied during Wilson's presidency. Amendment 17, ratified in 
1913, provided for the direct election of U.S. senators by the 
voters of a state, rather than by state legislators. Amendment 
18, ratified in 1919, instituted Prohibition. Women gained the 
right to vote as a result of Amendment 19, ratified in 1920. 
The Panama Canal opened for shipping in 1914, though 
the official opening was delayed until 1920. 

The first transcontinental telephone line was estab- 
lished between New York City and San Francisco in 1915. 
Silent movies became a major form of entertainment. The 
Birth of a Nation, produced in 1916, was the first screen epic. 
Such movie stars as Charlie Chaplin, Douglas Fairbanks, 
Mary Pickford, and Buster Keaton enjoyed great popularity. 
The Russian Revolution of 1917 toppled Czar Nicholas II 
and eventually led to the establishment of a Communist gov- 
ernment under V. |. Lenin. 

The Black Sox baseball scandal created a stir in 1920. 
Eight members of the Chicago White Sox were accused of 
purposely losing the 1919 World Series against the Cincin- 
nati Reds, in return for money from gamblers. 

Fears of Communism swept the nation around 1920. Police 
arrested many innocent people during the “Red Scare.” 


National Archives; The Signing of Peace in the Hall of Mirrors, Versailles, 25th june, 1919, oil painting 
by Sir William Orpen; by kind permission ol the Trustees of the Imperial War Museum, London 


December 28. He was the third of the four children of 
Joseph Ruggles Wilson and Janet “Jessie’ Woodrow Wil- 
son. The Wilsons named their first son Thomas Wood- 
row for his maternal grandfather. As a child, he was 
called “Tommy,” but he dropped the name Thomas soon 
after he graduated from college. 

Wilson’s father, a Presbyterian minister, had grown 
up in Ohio. James Wilson, his grandfather, was a Scotch- 
Irish immigrant who had become a well-known Ohio 
newspaperman and legislator. Wilson's mother was 
born in Carlisle, England, near Scotland. Her Scottish fa- 
ther, also a Presbyterian minister, brought his family to 
the United States when Janet was 9. 

An atmosphere of religious piety and scholarly inter- 
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Woodrow Wilson Birthplace Foundation 
Wilson’s birthplace in Staunton, Va., is a national historic site. 
The Wilsons moved to Georgia before Woodrow was 2. 
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ests dominated Wilson’s early years. From the time of 
his birth, he lived among people who were deeply reli- 
gious, believed in Presbyterian doctrines, and stressed 
the importance of education. Before Wilson was 2, his 
family moved to Augusta, Ga., where his father became 
pastor of a church. Between the ages of 4 and 8, Wilson 
lived in an atmosphere colored by the Civil War. His ear- 
liest memory was of a passer-by shouting in great ex- 
citement that Abraham Lincoln had been elected Presi- 
dent and that war would follow. Years later, Wilson 
wrote about General William Sherman's famous march 
through Georgia saying, “| am painfully familiar with the 
details of that awful march.” During the war, Joseph Wil- 
son, a strong Southern sympathizer, turned his church 
into a hospital for wounded Confederate soldiers. 

Education. Wilson did not begin school until he was 
9, mainly because the war had closed many schools. 
Also, it seems likely that Wilson suffered from a type of 
dyslexia (reading disability) that he eventually outgrew. 
But Wilson’s father taught the boy much at home. On 
weekdays, the minister would take him to visit a corn 
mill, a cotton gin, or some other plant. During the war, 
they visited ammunition factories and iron foundries. 
After these trips, Wilson always had to discuss what he 
had seen, because his father believed the exact expres- 
sion of ideas was necessary for clear understanding. At 
home, the Wilsons read the Bible together every day, 
and gathered to sing hymns on Sunday evenings. 

In 1870, Wilson’s father became a professor in the 
Presbyterian theological seminary at Columbia, S.C. 
Three years later, when Wilson was 17, he entered Da- 
vidson College at Davidson, N.C. The school still suf- 
fered from the effects of the war. Davidson students had 
to carry their own water and firewood, as well as per- 
form other chores. Wilson did well, and he enjoyed his 
freshman year at Davidson. But that year, his father was 
involved in a bitter dispute at the seminary. When he 
lost the fight, he resigned to serve as a minister in an im- 
portant church in Wilmington, N.C. The Wilson family 
moved to Wilmington, and Woodrow stayed at home 
for a year. During that year, he decided to enter Prince- 
ton University (then called the College of New Jersey). 
He spent his time at home reading, learning shorthand, 
and preparing for his studies at Princeton. 

In September 1875, Wilson enrolled in the college at 
Princeton. While there, he practiced public speaking, 
became a leader in debating, and read the lives of great 
American and British statesmen. During his senior year, 
he served as managing editor of the college newspaper, 
the Princetonian. \n 1879, Wilson graduated 38th ina 
class of 106. He planned a career in public life. 

In October, Wilson entered the University of Virginia 
Law School at Charlottesville, Va. He felt that law would 
provide the best path to the career he desired. Wilson 
took an active part in the university's debating societies. 
He withdrew from school in 1880 because of ill health. 


Beginning career 


Lawyer. In 1882, Wilson established a law office in 
Atlanta, Ga. He attracted few clients, and spent much of 
his time reading, writing newspaper articles, and study- 
ing political problems. By the spring of 1883, Wilson re- 
alized that he was not suited to be a lawyer. He decided 
to become a college teacher, and began graduate study 





in history and political science at Johns Hopkins Univer- 
sity in Baltimore. 

Graduate student. At Johns Hopkins, Wilson came 
into contact with brilliant, thoughtful men. He worked 
hard to improve his writing style and to master history 
and political science. In 1885, Wilson published his first 
book, Congressional Government, A Study in American 
Politics. Educators, lawmakers, and students praised his 
analysis of the federal government and of American leg- 
islative practices. Wilson later presented this study as 
his doctoral thesis, and Johns Hopkins awarded him the 
Ph.D. degree in June 1886. 

Wilson’s family. In 1883, Wilson made a business 
trip to Rome, Ga. There he met Ellen Louise Axson (May 
15, 1860-Aug. 6, 1914), the daughter of a Presbyterian 
minister. They were married on June 24, 1885. 

Mrs. Wilson became the most influential person in 
her husband's life. She appreciated his talents and great- 
ness, and sympathized with his ideals. Mrs. Wilson had 
many literary and artistic interests. But she devoted most 
of her time to making a comfortable home where her 
husband could relax from the cares of his work. 

The Wilsons had three daughters: Margaret Wilson 
(1886-1944), Jessie Woodrow Wilson (1887-1933), and El- 
eanor Randolph Wilson (1889-1967). Wilson was tender 
and affectionate, and enjoyed nothing more than rollick- 
ing with his children or telling them stories at the dinner 
table. Like his father, Wilson spent many evenings read- 
ing the works of British authors Sir Walter Scott, Charles 
Dickens, or William Wordsworth aloud to his family. He 
often played charades with his daughters, and once 
dressed up in a velvet curtain, feather scarf, and one of 
his wife's hats to look like an old lady. 

Teacher. In the autumn of 1885, Wilson began a 
three-year period as associate professor of history at 
Bryn Mawr College, a woman's school in Bryn Mawr, Pa. ~ 
He then became professor of history and political econ- | 
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omy at Wesleyan University in Middletown, Conn. Wil- 
son also coached football at Wesleyan, and developed 
one of the school's greatest teams. He told his players: 
“Go in to win. Don't admit defeat before you start.” In 
1889, Wilson published 7he State, one of the first text- 
books in comparative government. In 1890, Princeton | 


Culver 


Wilson and his first wife had three daughters. Left to right are 
Margaret, Mrs. Ellen Wilson, Eleanor, Jessie, and Wilson. 








University invited him to become professor of jurispru- 
dence and political economy. 


University president 


At Princeton, Wilson’s reputation as a scholar and 
teacher grew steadily. He worked constantly to express 
his thoughts precisely in writing. He also became a pop- 
ular and distinguished lecturer. On June 9, 1902, the 
Princeton trustees unanimously elected Wilson presi- 
dent of the university. Never before had anyone but a 
clergyman held this position. As soon as Wilson took of- 
fice, he announced his intention to change Princeton 
from “a place where there are youngsters doing tasks to 
a place where there are men thinking.” But his belief that 
‘the object of a university is simply and entirely intellec- 
tual” met with opposition from some students devoted 
largely to social events and athletics. 

Wilson helped reorganize the university's undergrad- 
uate course program. He introduced a new method of 
teaching which he called the Preceptorial System. He 
believed that this system, using individual instruction by 
tutors, would bring students and teachers into a closer 
relationship. He also believed it would help students or- 
ganize scattered information from their undergraduate 
programs and from general reading. 

Wilson’s educational reforms won high praise from 
the few who understood them. But what brought the 
president of Princeton to public attention was his fight 
to reform the eating clubs. These organizations some- 
what resembled the fraternities of other schools. Wilson 
felt that the clubs were undemocratic and detracted 
from the intellectual life of Princeton. Some people con- 
sidered them to be centers of snobbery. Wilson wanted 
to replace the clubs by rebuilding the university with 
separate colleges, each arranged in a quadrangle 
around a central court. Each college would have its own 
dormitories, eating hall, master, and tutors. Wilson felt 
this arrangement, which became known as the Quad 
Plan, would stimulate intellectual life. 

At first, many Princeton students, including members 
of the clubs, approved Wilson’s idea. But the alumni dis- 
liked it because they enjoyed coming back to their clubs 
at reunions and football games. Bitter feelings were 
aroused. Finally, the board of trustees asked Wilson to 
withdraw his proposal. Twenty years later, Harvard and 
Yale both adopted a form of Wilson’s Quad Plan. Prince- 
ton itself adopted the plan by the 1980s. 

Wilson suffered a second defeat in the development 
of plans for Princeton’s graduate school. He tried to inte- 
grate this school with the undergraduate college. He be- 
lieved such a move would make the graduate school 
more responsive to his authority and establish it as the 
center of intellectual life on the campus. Andrew West, 
Dean of the Graduate College, opposed Wilson's plan. 
The two men even battled over the location of a pro- 
posed new building for the graduate school. The bitter 
fight ended in defeat when a graduate died and left a 
sum thought to be several million dollars to the gradu- 
ate school on condition that West remain in charge. 

Wilson's struggles at Princeton attracted wide public 
notice. Newspapers reported the argument over the 
Quad Plan as a fight by Wilson for democracy and 
against snobbery. He was pictured as a man who fa- 
vored the common people against the rich and power- 
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As president of Princeton from 1902 to 1910, Wilson gained 
nationwide attention for his efforts at educational and social re- 
forms. He was viewed as a strong supporter of democracy. 


ful. Such a picture was too simple, but it made him polit- 
ically appealing. 


Governor of New Jersey 


James Smith, Jr., the Democratic Party boss in New 
Jersey, began to think of Wilson as a possible candidate 
for governor. The party's record was so bad that it 
needed a candidate whose honesty was above question. 
Colonel George B. M. Harvey, a party leader and the edi- 
tor of Harper's Weekly, also became interested in Wil- 
son. Smith and Harvey together could almost control the 
nomination, and they offered it to Wilson. 

They timed their offer well. Because of his disappoint- 
ments at Princeton, Wilson was ready to change careers. 
As a scholar in the field of government, he knew the 
facts of machine politics. He suspected that Smith 
planned to use him for some purpose of his own. But 
Wilson wanted to run for governor as the first step to- 
ward the White House, and Smith badly needed Wilson. 

On Oct. 20, 1910, Wilson resigned from Princeton to 
campaign for governor. The power and eloquence of 
his campaign speeches stirred voters throughout the 
state. He was elected by the largest majority received by 
a Democrat in New Jersey up to that time. 

Political reformer. Wilson at once made it clear that 
he wanted nothing to do with the political practices of 
the Democratic machine headed by Smith. Smith, who 
had previously served in the U.S. Senate, decided to run 
for that office again. At that time, senators were elected 
by the state legislatures. If no candidate received a ma- 
jority of the votes in each house of a legislature, both 
houses met in joint session to elect a senator. Wilson's 
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victory had given the Democrats a majority in the joint 
session of the New Jersey legislature. When Smith re- 
fused to withdraw, Wilson endorsed a rival candidate 
who won. A reporter wrote that Wilson had “licked the 
gang to a frazzle.” 

Meanwhile, Wilson was pushing a series of reforms 
through the legislature. These laws changed New Jersey 
from one of the most conservative states into one of the 
most progressive. During its first session, the legislature 
enacted the most important proposals of Wilson's cam- 
paign. It passed a primary-election law, a corrupt- 
practices act, a public-utilities act, an employers liability 
law, various school-reform laws, and a law permitting 
cities to adopt the commission form of government. 
Wilson did not hesitate to break long-established cus- 
toms. He hired a superintendent of schools from outside 
the state. He frequently asked the advice of members of 
the legislature, and turned up unexpectedly at some of 
their private meetings. He sometimes appealed directly 
to the people, to influence public opinion and put pres- 
sure on legislators and other officials. 

Presidential candidate. Wilson’‘s reforms in New 
Jersey brought him national attention at an opportune 
time. The progressive wing of the Democratic Party was 
seeking a presidential candidate to replace William Jen- 
nings Bryan, who had been defeated three times. By 
1911, Wilson had clearly become a candidate for the 
nomination. He started speaking on national issues 
throughout the country, and progressive Democrats 
began to support him. Most importantly, Wilson won 
the confidence of Bryan, the party's official leader. 

The Democratic national convention met at Baltimore 
in June 1912. Champ Clark of Missouri, Speaker of the 
House of Representatives, received a majority of the del- 
egates votes on the 10th ballot. Not since 1844 hada 
candidate who had gained a majority failed to go on and 
receive the two-thirds vote then necessary for nomina- 
tion. But Wilson's followers stayed with him. On the 14th 
ballot, Bryan swung his support to Wilson. The old pro- 
gressive rose dramatically in the crowded convention 
hall to explain his vote. He pointed out that Charles Fran- 
cis Murphy, the boss of New York City’s Tammany Hall 
machine, had thrown his support to Clark. He said he 
could never vote for Clark as long as the Speaker had 
Tammany’s support. From this point on, Wilson gained 
slowly until the 46th ballot, when he won the nomina- 
tion. The convention nominated Governor Thomas R. 
Marshall of Indiana for Vice President. 

Wilson’s nomination meant almost certain election, 
because the Republican Party was badly split. Conserva- 
tive Republicans had renominated President William 
Howard Taft. Progressive Republicans then formed a 
new Progressive Party that nominated former President 
Theodore Roosevelt. In a series of campaign speeches, 
later published as The New Freedom, Wilson stirred the 
public with his understanding of national problems. 

The popular vote, overwhelmingly for Wilson and 
Roosevelt, was a clear endorsement of a liberal reform 
program. Wilson received 435 electoral votes; Roose- 
velt, 88; and Taft, 8. 


Wilson’s first Administration (1913-1917) 


Inauguration. During his inauguration on March 4, 
1913, Wilson noticed that a wide space had been 
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President-elect Wilson rode to his inauguration in 1913 ina 
horse-drawn carriage, with President Taft at his side. 


cleared in front of the speaker's platform. He motioned 
to the police holding back the crowd and ordered: “Let 
the people come forward.” His supporters said the 
phrase expressed the spirit of his Administration. 

In his inaugural address, the President accepted the 
challenge of the November landslide that had also 
swept a Democratic Congress into office. “No one can 
mistake the purpose for which the nation now seeks to 
use the Democratic party,” he declared. “It seeks to use it | 
to interpret a change in its plans and point of view.” 
Among the laws that needed to be changed, Wilson 
named those governing tariffs, industry, and the bank- 
ing system. 

Wilson was the last President to ride to his inaugura- 
tion in a horse-drawn carriage. Neither he nor his wife 
liked large social affairs, so the Wilsons did not give an 
inaugural ball. On March 15, only 11 days after his inau- 
guration, Wilson held the first regular presidential press 
conference. He felt that the people were entitled to re- 
ports on the progress of his Administration. 

Legislative program. Wilson called Congress into 
special session on April 7, 1913, to consider a new tariff 
bill. For the first time since the presidency of John 
Adams, the President personally delivered his legislative © 
requests to Congress. In October, Congress passed Wil- 
son’s first important reform measure, the Underwood 
Tariff Act. This law lowered rates on imports, and re- 
moved all of the tariffs from wool, sugar, iron ore, steel 
rails, and many other items. After signing the bill, Wil- 
son remarked: “I have had the accomplishment of some- 





Wilson’s first election 


Place of nominating convention ...... Baltimore 
Ballot on which nominated ........... 46th 
Progressive opponent................. Theodore Roosevelt 
Republican opponent ................. William Howard Taft 
Electoral vote’ ..........-.- 8... c%seese. 435 (Wilson) to: 
88 (Roosevelt) 
8 (Taft) 
Bopulamyte .. scious 6,293,152 (Wilson) to: 
4,119,207 (Roose- 
velt) 
3,486,333 (Taft) 
Age at inauguration ................... 56 


“For votes by states, see Electoral College (table). 


thing like this at heart ever since | was a boy.” 

On June 23, as Congress debated the tariff bill, Wil- 
son presented his program for reform of the banking 
and currency laws. He spoke of this reform as “the sec- 


ond step in setting the business of this country free.” 


Representative Carter Glass of Virginia introduced a bill 
to establish a central banking system. It was designed to 
provide a new currency and to help the flow of capital 

through 12 reserve banks, under the direction of a Fed- 


eral Reserve Board. Congress debated the bill hotly for 


_ six months. In December, it passed the Federal Reserve 
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Secretary of agriculture ......... 


» 


Act basically in the form the President had recom- 


_ mended. Amendments also provided for exclusive gov- 


ernmental control of the Federal Reserve Board and for 
short-term agricultural credit through the new reserve 
banks. This act is regarded as the most far-reaching 
banking and currency bill in the nation’s history. See 
Federal Reserve System. 

Wilson also asked for a series of other reforms. in 
1914, Congress established the Federal Trade Commis- 
sion to investigate and stop unfair trade practices (see 
Federal Trade Commission). That same year, it passed 
the Clayton Antitrust Act, which increased the power of 
the federal government to police unfair practices of big 
business. In 1916, Wilson led Congress in adopting a se- 
ries of reform measures. The Adamson Act established 
the eight-hour working day for railroad employees. The 
Child Labor Act, which limited children’s work hours, 
began a new program of federal regulation of industry. 
Heavy taxes were placed on wealth. A tariff commission 
was established to “take the tariff out of politics.” Other 
programs were started to improve rural education and 
rural roads. 

Foreign affairs demanded much of the President's 
attention. He persuaded Congress to repeal the Panama 
Talls Act, which had allowed American ships to use the 
Panama Canal toll-free when sailing between U.S. 
coastal ports. Wilson believed this law violated a treaty 
with Great Britain. The President also refused to approve 
a bankers’ loan to China, and put himself on record 
against “dollar diplomacy.” Wilson insisted that his party 
live up to its campaign promise of preparing the Philip- 
pines for independence. In 1916, Congress passed the 
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Vice President ................... * Thomas R. Marshall 
Secretary of state ................ * William Jennings Bryan 
* Robert Lansing (1915) 
Bainbridge Colby (1920) 


Secretary of the treasury ....... William Gibbs McAdoo 
Carter Glass (1918) 
David F. Houston (1920) 

Secretary of war ................. Lindley M. Garrison 
Newton D. Baker (1916) 

Attorney general ................ James C. McReynolds 


Thomas W. Gregory (1914) 
A. Mitchell Palmer (1919) 
Albert S. Burleson 
Josephus Daniels 

Franklin K. Lane 

John B. Payne (1920) 

David F. Houston 

Edwin T. Meredith (1920) 
William C. Redfield 
Joshua W. Alexander (1919) 
William B. Wilson 


Postmaster general ............. 
Secretary of the Navy ........... 
Secretary of the interior 


Secretary of commerce 


Secretary of labor ............... 


| “Has a separate biography in World Book. 
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Revolutionary turmoil in Mexico was a problem Wilson in- 
herited from Taft, as shown in this 1913 cartoon. 


Jones Bill, which greatly increased Philippine self- 
government and made many reforms in the administra- 
tion of the islands. 

Crisis in Mexico. Relations between the United 
States and Mexico were frequently troubled during Wil- 
son's first Administration. In 1913, the President told 
Congress that there could be no peace in Mexico while 
Victoriano Huerta ruled as dictator. Wilson declared that 
the United States “can have no sympathy with those who 
seek to seize the powers of government to advance 
their own personal interests or ambition.” Wilson tried 
unsuccessfully to negotiate for Huerta’s retirement. Then 
the President permitted the dictator's enemies, who had 
begun a revolution, to obtain arms in the United States. 
Wilson let the Mexican groups fight it out for a while. 
But when Huerta’s forces arrested 14 American sailors 
who had gone ashore at Tampico, Mexico, the President 
struck hard. He refused to accept Huerta’s apology, and 
demanded that Huerta publicly salute the American flag 
in Tampico. When Huerta refused, Wilson in April 1914 
ordered American forces to occupy the Mexican port of 
Veracruz. Eighteen Americans were killed in the action. 

At this point, Wilson accepted an offer of the ABC 
powers (Argentina, Brazil, and Chile) to arbitrate the dis- 
pute. A peaceful settlement was worked out. Huerta fled 
from Mexico, and Venustiano Carranza, the leader of the 
anti-Huerta rebels, became acting president of Mexico. 
Pancho Villa, one of Carranza’s chief generals, then 
quarreled with his leader and led a revolution against 
him. Carranza‘s soldiers drove Villa into northern Mex- 
ico. From there, Villa’s troops raided Columbus, N. Mex. 
Many Americans called for war, but Wilson would not 
yield to their pressure. “Watchful waiting” became his 
policy. He sent troops under General John J. Pershing to 
patrol the border. Then, in 1916, he ordered Pershing to 
pursue Villa deep into Mexico. Carranza warned that he 
would resist any further invasion. Fighting did occur, 
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and only a series of dramatic events in the late spring of 
1916 averted open war. In 1917, Wilson officially recog- 
nized the government that had been established by a 
new constitution. But relations were never cordial with 
Mexico during the rest of the Wilson era. See Mexico 
(The revolution of 1910; The constitution of 1917). 

Caribbean problems. Both Wilson and Secretary of 
State William Jennings Bryan spoke out against taking 
more land for the United States by the use of force. But 
their policies toward many small nations of Latin Amer- 
ica and the Caribbean area did not differ much from 
those of previous Presidents. In 1914, Wilson and Bryan 
took over most of the control of revolution-torn Nicara- 
gua. They sent troops in 1915 to occupy Haiti. A year 
later, the Dominican Republic was placed under Ameri- 
can military government. 

World War I begins. In August 1914, the outbreak of 
World War | stunned people everywhere. Most Ameri- 
cans joined in a single cry: “Let's stay out of it.” Wilson 
proclaimed the neutrality of the United States. He said 
the nation “must be neutral in fact as well as in name... 
we must be impartial in thought as well as in action.” 

But neutrality became easier to think about than to 
maintain. On May 7, 1915, a German submarine torpe- 
doed and sank the British passenger liner Lusitania, kill- 
ing 128 Americans. This incident enraged some Ameri- 
cans, but Wilson remained calm. He began negotiations 
with the Germans and got them to order their subma- 
rines not to attack neutral or passenger ships. Angry 
people called Wilson “a human icicle” who did nothing 
to avenge the loss of American lives. But most Ameri- 
cans approved the President's fight for peace and neu- 
trality. 





Historical Pictures Service 


Wilson‘s second wife was Edith Bolling Galt, a widow whom 
he married in December 1915, 16 months after the death of his 
first wife. Edith was a loving and devoted companion to him. 
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Wilson's reelection campaign reminded voters of the various 
reforms his first Administration had achieved, and stressed the 
peace issue with such slogans as “He kept us out of war.” 


Life in the White House. With the help of her three 
daughters, Mrs. Wilson put her greatest efforts into 
making the White House as much like a private home as 
possible. She devoted herself to welfare work and to 
small groups interested in literature and art. 

Then the Wilsons’ family life changed radically. 
Within an eight-month period, from November 1913 to 
July 1914, two of the President's daughters were mar- 
ried, and Mrs. Wilson became ill. After a short illness, 
the President's wife died on Aug. 6, 1914. Wilson was so 
saddened by his wife's death that he nearly lost his will 
to live. Wilson's unmarried daughter, Margaret, and his 
first cousin, Helen Woodrow Bones, became hostesses 
for the President. 

Remarriage. In March 1915, Wilson met Edith Bol- 
ling Galt (1872-1961), widow of a Washington jeweler. 
He fell in love with her almost at once, and sent long let- 
ters and flowers to her every day. They were married in 
her home in Washington on Dec. 18, 1915. 

The second Mrs. Wilson was an intelligent and 
strong-minded woman. Wilson again found the happi- 
ness and security he had known with his first wife. 

Election of 1916. In June 1916, the Democrats renom- © 
inated Wilson and Marshall. The Republicans had 
healed the split in their party, and chose a ticket of Su- 
preme Court Justice Charles Evans Hughes and former 
Vice President Charles W. Fairbanks. The war in Europe 
overshadowed all other issues in the campaign. Demo- 
crats sought votes for Wilson with the slogan, “He kept 
us out of war.” Wilson himself appealed to those who fa- 
vored peace, but he also stressed the reforms his Ad- 
ministration had accomplished. 

On election night, the outcome was confused be- 
cause of delays in receiving the election returns. Wilson 
went to bed believing Hughes had won. Many newspa- 
pers carried stories of Wilson's “defeat.” But the final 
count in California gave the state to Wilson by about 
3,400 votes. This insured his reelection. 


Wilson’‘s second Administration (1917-1921) 


Declaration of war. During the next three months, 
Wilson devoted all his efforts to halting the fighting in 
Europe. But in February 1917, the Germans began unlim- 
ited submarine warfare against all merchant shipping, 











Wilson’‘s second election 


Place of nominating convention ...... St. Louis 

Ballot on which nominated ........... Ist 

Republican opponent ................. Charles Evans Hughes 

mectOral vote” .................cccceees 277 (Wilson) to 254 
(Hughes) 

Momilar Vote ................ cece cee eeee 9,126,300 (Wilson) to 
8,546,789 (Hughes) 

Age at second inauguration .......... 60 


“For votes by states, see Electoral College Itable). 


including American ships. The President immediately 
broke off diplomatic relations with Germany. Later that 
month, British agents uncovered a German plot to start a 
war between Mexico and the United States. German 
submarines began to attack U.S. ships without warning 
in March, and enraged Americans demanded war. 

Wilson decided the United States could no longer re- 
main neutral. On the evening of April 2, the President 
drove to the Capitol with an escort of cavalry. As he 
stepped before a joint session of Congress, his face was 
tense and white. He spoke in a voice heavy with feeling. 
He said actions by Germany were “in fact nothing less 
than war against the government and people of the 
United States.” Thunderous applause greeted the Presi- 
dent's words. Wilson asked Congress to declare war 
against Germany, declaring that “the world must be 
made safe for democracy.” 

Four days later, on April 6, 1917, Congress passed a 
joint resolution declaring war on Germany. For a com- 
plete discussion of the United States in the war, see 
World War | (The United States enters the war). 

War leader. The President proved himself as great a 
leader in war as he had been in peace. His many 
speeches in support of the American and Allied cause 
stirred free people everywhere. Wilson stated the great 
issues of the war, and defined the aims for which the 
democracies fought. He also pointed out the necessity 





Library of Congress 


Wilson asked for a declaration of war in a speech before a 
joint session of Congress on April 2, 1917. Four days later, Con- 
gress passed a joint resolution declaring war on Germany. 
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Highlights of Wilson’s Administration 


1913 Wilson signed a bill creating an independent Department 

of Labor. 

Amendment 17 to the Constitution, providing for the elec- 

tion of U.S. senators by popular vote instead of by state 

legislatures, became law. 

Congress passed the Underwood Tariff Act and estab- 

lished the Federal Reserve System. 

Congress passed the Clayton Antitrust Act and created 

the Federal Trade Commission. 

Wilson emphasized U.S. neutrality after the outbreak of 

World War | in Europe. 

Congress approved the purchase of the Virgin Islands 

from Denmark. 

(April 6) Congress declared war against Germany. 

(Jan. 8) Wilson set forth the Fourteen Points. 

(Oct. 6B—Nov. 11) Wilson negotiated the armistice with 

Germany. 

(Jan. 18—June 28) Wilson helped draft the Versailles Treaty 

at the Paris Peace Conference. 

Amendment 18 to the Constitution, banning the manufac- 

ture, sale, and transportation of alcoholic beverages, be- 

came law. 

1920 Congress rejected the Versailles Treaty and American 
membership in the League of Nations. 

1920 Amendment 19 to the Constitution, giving women the 
right to vote, became law. 


1913 


1913 
1914 
1914 
1917 


1917 
1918 
1918 


1919 


1919 


of making a better world after the war. The American 
people rallied with great loyalty and patriotism. A cru- 
sading spirit, almost hysterical in its intensity, swept the 
nation. People sang “I'm a Yankee Doodle Dandy,” “Over 
There, and other popular war songs. Well-known film 
stars, such as Mary Pickford and Charlie Chaplin, drew 
huge crowds to purchase Liberty bonds at rallies. 

The Fourteen Points. Wilson delivered his most im- 
portant speech on Jan. 8, 1918. In this address to Con- 
gress, he named Fourteen Points to be used as a guide 
for a peace settlement. Five of the points established 
general ideals. Eight points dealt with immediate politi- 
cal and territorial problems. The fourteenth point called 
for an association of nations to help keep world peace. 
The Fourteen Points are summarized as follows: 


1. Open covenants of peace openly arrived at, with no secret 
international agreements in the future. 

2. Freedom of the seas outside territorial waters in peace and 
in war, except in case of international action to enforce interna- 
tional treaties. 

3. Removal of all possible economic barriers and establish- 
ment of equal trade conditions among nations. 

4. Reduction of national armaments to the lowest point con- 
sistent with domestic safety. 

5. Free, open-minded, and absolutely impartial adjustment of 
all colonial claims. 

6. Evacuation of German troops from all Russian territory, an 
opportunity for Russia independently to determine its own polit- 
ical development and national policy, and a welcome for Russia 
into the society of free nations. 

7. Evacuation of German troops from Belgium and the re- 
building of that nation. 

8. Evacuation of German troops from all French territory and 
the return of Alsace-Lorraine to France. 

9, Readjustment of Italian frontiers along the clearly recogniz- 
able lines of nationality. 

10. Limited self-government for the peoples of Austria- 
Hungary. 

11. Evacuation of German troops from Romania, Serbia, and 
Montenegro, and independence guaranteed for the Balkan 
countries. 
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Paris streets were mobbed with people waiting for Wilson to 
arrive for the peace conference of 1919. In France, Britain, and 
Italy, Wilson was hailed as a just and honorable leader. 


12. Independence for Turkey, but an opportunity to develop 
self-government for other nationalities under Turkish rule, and 
guarantees that the Dardanelles be permanently opened as a 
free passage to ships of all nations. 

13. Independence for Poland. 

14. "A general association of nations must be formed under 
specific covenants for the purpose of affording mutual guaran- 
tees of political independence and territorial integrity to great 
and small states alike.” 


Wilson's speech did much to undermine German mo- 
rale during the final months of the war. It also gave the 
Germans a basis upon which to appeal for peace. On 
Nov. 9, 1918, only 10 months after the President had 
stated his Fourteen Points, Kaiser Wilhelm II gave up 
control of the German government. Two days Jater, an 
armistice that was negotiated by Wilson was pro- 
claimed. 

The peace settlement. After the armistice had been 
signed, Wilson decided to lead the United States dele- 
gation to the peace conference at Paris. He wanted to 
make certain that his Fourteen Points would be carried 
out. The President also thought the United States should 
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The “Big Four” Allied leaders gathered at the peace confer- 
ence. Left to right are David Llayd George of Britain, Vittorio Or- 
lando of Italy, Georges Clemenceau of France, and Wilson. 


be represented by its political leader, as were Great Brit- 
ain, France, and the other powers. Wilson appointed a 
peace delegation that included no member of the U.S. 
Senate and no influential Republicans. He was criticized 
for this, and later it helped cause the Senate to reject the 
treaty agreed upon at Paris. 

Wilson knew the United States would be the only 
country represented at the peace table that wanted 
nothing for itself. He also believed he would be the only 
representative of the great powers who really cared 
about establishing an association of nations to prevent 
war. The President was determined to use his power 
and prestige to have the final peace settlement include a 
plan for a League of Nations. 

Wilson was the first President to cross the Atlantic 
Ocean while in office. He landed at Brest, France, on 
Dec. 13, 1918, and the next morning rode through the 
streets of Paris. Never had the people of Paris given a 
king or emperor such a joyous reception. Banners wel- 
comed “Wilson le Juste.” From France, Wilson went to 
England, where he stayed at Buckingham Palace. In 


The following quotations come from some of Woadrow Wilson's speeches and writings. 


Uncompromising thought is the luxury of the closeted rec- 
luse. 

Speech al the University of Tennessee, June 17, 1890 
Big business is not dangerous because it is big, but be- 
cause its bigness is. . . created by privileges and exemp- 
tions... 

Acceptance speech, Democratic National Convention, 1912 


Liberty is its own reward. 

Speech in New York City, Sept. 9, 1912 
We can afford to exercise the self-restraint of a really 
great nation which realizes its own strength and scorns to 
misuse it. 

Message to Congress, Aug. 27, 1913 
There must be, not a balance of power but a community of 
power; not organized rivalries but an organized, common 
peace... . It must be a peace without victory. . . . Victory 
would mean peace forced upon the loser . . . accepted in 


humiliation... . It would leave. . .a bitter memory upon 
which terms of peace would rest, not permanently, but 
only as upon quicksand. Only a peace between equals can 
last. 

Speech to the Senate, January 1917 
There is one choice we cannot make. . . we will not 
choose the path of submission. . . The world must be 
made safe for democracy. 

Speech before Congress, April 2, 1917 
To conquer with arms is to make only a temporary con- 
quest; to conquer the world by earning its esteem is to 
make a permanent conquest. 

Speech to Congress, Nov. 11, 1918 
. . . people call me an idealist. Well, that is the way | know 
lam an American. America is the only idealistic nation in 


the world. 
Speech in Sioux Falls, S.D., Sept. 8, 1919 














Rome, he met with Pope Benedict XV and became the 
first President to talk with a pope while in office. Every- 
where he went in Europe, great crowds cheered him as 
the hope of humanity. 

At the Paris Peace Conference, held from January to 
June, Wilson obtained only part of the treaty provisions 
he wanted. In order to win support for the League and 
other provisions in the Fourteen Points, he compro- 
mised on several major issues. Wilson's concessions 
weakened his moral position in the eyes of the world, 
though they insured establishment of the League of Na- 
tions. See World War I (The peace settlement); League 
of Nations; Versailles, Treaty of. 

Opposition to the League. In February 1919, Wilson 
returned to the United States briefly to discuss the 
League and the peace treaty with the Senate. The Consti- 
tution required two-thirds approval by the Senate for 
the United States to adopt the treaty, which included the 
League. The President also hoped to quiet rising criti- 
cism throughout the country. Wilson's position was no 
longer strong politically. He had asked for the election 
of Democrats to Congress in 1918 as an indication of 
personal trust. But the voters had chosen more Republi- 
cans than Democrats. 

Wilson soon discovered that he could not win Senate 
ratification of the League without some amendments to 
satisfy his critics at home. He went back to Paris in 
March 1919, and the conference delegates accepted 
several of these provisions. Wilson returned to the 
United States early in July with the text of the treaty. He 
found public debate on the peace terms in full swing, 
with mounting congressional opposition to the treaty 
and the League of Nations. 

American opinion on the treaty was split into three 
groups. The isolationists, led by Senators William E. 
Borah, Hiram W. Johnson, and James A. Reed, stood 
firmly against any League. They argued that the United 
States should not interfere in “European affairs.” The sec- 
ond group consisted of Wilson and his followers, who 
urged that the treaty be ratified with no important 
changes or compromises. The men in the largest group, 





UPI/Bettmann Newsphotos 


Wilson toured the nation in 1919 to win public support for 
the League of Nations. But his collapse on September 25 cut 
short his efforts. He suffered a stroke in October. 
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led by Senator Henry Cabot Lodge, took a middle 
ground between Wilson and the isolationists. They were 
ready to ratify the treaty with important changes. Some 
of these men, including Lodge, demanded changes that 
would reduce or eliminate America’s obligations to the 
League. 

Wilson’‘s collapse. The President decided to take his 
case for the League to the American people—the 
method that had worked successfully for him in the past. 
On September 4, Wilson began a speaking tour through 
the Midwest and the West. His doctor had advised him 
against the trip, because his strenuous labors over the 
past several years had weakened his health. On Septem- 
ber 25, Wilson spoke at Pueblo, Colo., urging approval 
of the League. That night, as his train sped toward Wich- 
ita, Kans., Wilson collapsed from fatigue and nervous 
tension. He canceled the remainder of his tour and re- 
turned to Washington. On October 2, the President suf- 
fered a paralytic stroke. Wilson had suffered strokes 
even before he became President. But in each case, he 
made a nearly complete recovery and almost no one 
knew of his condition. 

Wilson was an invalid for the rest of his life, but he 
did not give up the presidency. The Constitution did not 
then state clearly who inherits executive power when a 
President becomes severely ill but does not die or re- 
sign. After October, Wilson left his bed only for simple 
recreation or for purely formal tasks. These greatly taxed 
his strength, and his wife guided his hand when he 
signed official documents. Wilson did not call a meeting 
of the Cabinet until April 13, 1920. Before that, the Cabi- 
net met unofficially and carried on much of the routine 
work of government during Wilson's long illness. 

From his sickbed, the President helplessly watched 
the losing fight for his treaty. Senator Lodge, chairman 
of the Senate Foreign Relations Committee, presented 
the treaty for vote in November 1919. He and his com- 
mittee had added 14 reservations. The most important 
one declared that the United States assumed no obliga- 
tion to support the League of Nations unless Congress 
specifically approved by joint resolution. Claiming that 
this reservation would destroy the League, Wilson in- 
structed Senate Democrats to vote against approval of 
the treaty containing the Lodge reservations. As a result, 
the treaty failed to win two-thirds approval. The treaty 
came up for vote again in March 1920, but it failed. 

Wilson insisted that the treaty and the League should 
be the chief issue of the 1920 presidential campaign. 
The Democratic platform endorsed the League, and the 
Republican platform opposed it. In the election, Warren 
G. Harding, the Republican nominee, overwhelmingly 
defeated James M. Cox, his Democratic opponent. As far 
as the United States was concerned, the League of Na- 
tions was dead. 

On Dec. 10, 1920, Wilson was awarded the 1919 
Nobel Peace Prize for his work in founding the League 
of Nations and seeking a fair peace agreement. 


Last years 


For almost three years after his term ended in March 
1921, Wilson lived in quiet retirement in Washington. 
He formed a Jaw partnership with Bainbridge Colby, his 
third secretary of state. Although Wilson had regained 
partial use of his arms and legs, his physical condition 
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did not permit any actual work. He saw an occasional 
movie or play, listened to books and magazines read 
aloud to him, and sometimes invited friends for lunch. 

Wilson was confident that future events would prove 
him correct regarding the League and the peace terms. 
In his last public speech, to a group of friends outside 
his home on Armistice Day, 1923, he said: “I cannot re- 
frain from saying it | am not one of those who have the 
least anxiety about the triumph of the principles | have 
stood for. | have seen fools resist Providence before and 
| have seen their destruction, as will come upon these 
again—utter destruction and contempt. That we shall 
prevail is as sure as that God reigns.” 

Wilson continued to bear the crushing blows of de- 
feat with dignity and calm. But he told his friends he was 
“tired of swimming upstream.” On Feb. 3, 1924, he died 
in his sleep. Two days later, Wilson was buried in Wash- 
ington Cathedral. He is the only president interred in 
Washington, D.C. John M. Mulder 
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Questions 


Why was Wilson's election to the presidency in 1912 almost cer- 
tain following his nomination? 

What were Wilson's main reforms at Princeton University? 

What brought Wilson to national attention as a presidential 
prospect? 

What were the most important achievements in domestic affairs 
during his first administration? 

What was one of Wilson’s most valuable techniques for winning 
legislation that he wanted? 

Why was Wilson’s family life so important to him? 

Why did Wilson personally attend the Paris Peace Conference in 
pag? 

Why do historians regard Wilson as one of the nation’s greatest 
presidents? 

What were his three main careers? 


In what connection did Wilson make the statement “Let the peo- 


ple come forward”? 


Additional resources 
Auchincloss, Louis. Woodrow Wilson. Viking Penguin, 2000. 


Clements, Kendrick A. Woodrow Wilson, World Statesman. Rev. 
ed. Ivan R. Dee, 1999. The Presidency of Woodrow Wilson. 


Univ. Pr. of Kans., 1992. 
Heckscher, August. Woodrow Wilson. Scribner, 1991. 
Schraff, Anne E. Woodrow Wilson. Enslow, 1998. Younger 
readers. 


Wilt occurs when the stems and leaves of a plant droop 
because they are not receiving enough water. In ex- 
treme cases, the leaves turn yellow and die. Common 
causes of wilt include drought and diseases caused by 
certain fungi and bacteria. 

Fungi and bacteria cause wilt by plugging the xylem 
vessels of plants. Xylem vessels are channels that carry 
water from the roots to the leaves. The most common 
wilt-causing fungi are species in the groups Fusarium 
and Verticillium. Fusarium fungi cause wilt in many fruits 
and vegetables, including bananas, peas, and tomatoes. 
Verticillium fungi affect a wide variety of plants, includ- 
ing many flowers, crop plants, and trees. Dutch elm dis- 
ease is a wilt disease that occurs when Ceratocystis ulmi 
fungus causes blockage of xylem vessels in elm trees. 
This fungus is spread by two kinds of beetles (see Dutch 
elm disease). Bacteria that cause wilt in plants include 
species in the groups Pseudomonas and Erwinia. 

The best way to prevent wilt is to plant crop varieties 
resistant to wilt-causing fungi and bacteria. Once estab- 
lished, wilt can be hard to control. Crop rotation usually 
will not prevent fungal wilt because the fungi can sur- 
vive in soil and on healthy plants. Trees with Dutch elm 
disease may need to be destroyed to keep the fungi 
from spreading to uninfected trees. 
Wimbledon. See Tennis. 
Winchell, Walter (1897-1972), an American newspa- 
perman and commentator, became important for mak- 
ing the gossip column a regular newspaper feature. His 
column, which focused on political and entertainment 
figures, became widely read and imitated. In the col- 
umn, Winchell used a type of jargon that has been wide- 
ly copied. He coined colorful words and phrases, such 
as “lohengrined’ and “middle-aisled” for “married.” He 
also had a popular radio show. 

Winchell was born April 7, 1897, in New York City. He 
played in vaudeville before beginning to write for The 
Vaudeville News in 1920. His syndicated column about 
Broadway made him nationally known in 1929. He also 
appeared on TV. He retired in 1969 and died on Feb. 20, 
72: Michael Emery 
Winchester was the chief town of England in Anglo- 
Saxon times. It is the chief town in the district of Win- 
chester, which has a population of about 93,700. It is a 
religious, service, and light industrial center. It is also 
the administrative center of the county of Hampshire. 
Winchester is one of the most prosperous towns in the 
United Kingdom. It lies on the River Itchen in southern 
England (see England [political map). 

Both Alfred the Great and the Danish King Canute 
were buried at Winchester. After the Normans con- 
quered England in 1066, Winchester continued to rival 
London as a trade and political center. William of Wyke- 
ham completed Winchester's famous cathedral in the 
1300's. This cathedral, which is 556 feet (169 meters) 
long, is the longest church in England. William also 
founded Winchester College, one of the leading English 
public schools. D. A. Pinder 
Winchester College at Winchester, England, is one 
of the oldest and most prominent of the English public 
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schools. England's “public schools’ are not free schools. 
They are privately supported institutions for secondary 
education. William of Wykeham, bishop of Winchester, 
- founded Winchester College in 1382, and it opened in 
_ 1394. The school’s motto is “Manners Makyth Man.’ The 
college was originally established for 70 poor scholars, 
but greater numbers were gradually admitted. Winches- 
ter College was one of the first public schools to intro- 
duce science and mathematics courses. P. A. McGinley 
Winckelmann, V/HNC kuhl Maun, Johann Jo- 
achim, YOH hahn YOH ah kihm (1717-1768), was a Ger- 
~ man scholar who has been called the father of both 
archaeology and art history. His work was the first sys- 
_ tematic study of ancient Greek and Roman art. Winckel- 
_ mann showed that art objects can reveal as much im- 
portant information about the history of a culture as 
_ writings do. His belief in Greek art as an ideal greatly in- 
fluenced many writers and artists of his time. 

Winckelmann was born on Dec. 9, 1717, in Stendal, 
Prussia. As a boy, he learned Greek and Latin so he 
could read Homer and other ancient writers. Winckel- 

_ mann later studied theology and medicine, but he 
earned his living as a teacher and a librarian. 
In. 1754 and 1755, Winckelmann studied art in Dres- 
den. He then moved to Italy, where he did most of the 
work for which he became known. His reports of the ex- 
cavations at the ancient Roman towns of Pompeii and 
Herculaneum were widely read. Art historians still use 
his principal work, Geschichte der Kunst des Altertums 
(The History of Ancient Art, 1764). Winckelmann died on 
June 8, 1768. Richard G. Klein 
Wind is air moving across Earth's surface. Wind may 
blow so slowly and gently that it can hardly be felt. Or it 
may blow so fast and hard that it smashes buildings and 
pushes over large trees. Strong winds can whip up 
_ great ocean waves that damage ships and flood land. 
Wind can blow away soil from farmland so crops cannot 
grow. Sharp grains of dust carried by wind wear away 
_ rock and change the features of land. 

Wind is a part of weather. A hot, humid day may sud- 
denly turn cool if a wind blows from a cool area to the 
hot area. Clouds with rain and lightning may form where 
the cool air meets the hot, moist air. Later, another wind 
may blow the clouds away and allow the sun to warm 
the land again. Wind can carry a storm great distances. 

Winds are named according to the direction from 
_ which they blow. For example, an east wind blows from 
east to west. A north wind blows from north to south. 


Causes of wind 


Wind is caused by the uneven heating of the atmos- 
phere (the air around Earth) by energy from the sun. The 
sun heats the surface of Earth unevenly. Air above hot 
areas expands and rises. Air from cooler areas then 
flows in to replace the heated air. This process is called 
_ circulation. The circulation over the entire planet is the 
general circulation. The smaller-scale circulations that 
cause day-to-day wind changes are known as synoptic- 
scale circulations. Winds that occur only in one place 
_ are called /ocal winds. 

General circulation produces average winds that oc- 
cur over large sections of Earth's surface. These winds, 
called prevailing winds, vary with differences in latitude. 
Near the equator, heated air rises to about 60,000 feet 
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(18,000 meters). Surface air moving in to replace the ris- 
ing air produces two belts of prevailing winds. These 
belts lie between the equator and about 30° north and 
south latitude. The winds there are called trade winds 
because sailors once relied on them in sailing trading 
ships. 

The trade winds do not blow straight toward the 
equator. Instead, they blow somewhat from east to west. 
The westward part of their motion is caused by the spin- 
ning of Earth. Earth and the air around it rotate eastward 
together. Each point on Earth’s surface travels around a 
complete circle in 24 hours. Points near the equator trav- 
el around larger circles than points near 30° north or 
south latitude, because Earth is larger at the equator. So, 
the points near the equator travel faster. 

As air moves toward the equator, it reaches faster- 
moving points on Earth’s surface. Since these surface 
points are moving eastward faster than the air, a person 
standing on Earth feels a wind blowing westward. 

There are no prevailing winds near the equator and 
up to about 700 miles (1,100 kilometers) on either side of 
it, because the air rises there instead of moving across 
Earth. This calm belt is called the do/drums. Often the 
trade winds converge (come together) in a narrow zone 
called the intertropical convergence zone (ITCZ). 

Some of the air that rises at the equator returns to 
Earth's surface at about 30° north and south latitude. Air 
moving downward there produces no wind. These ar- 
eas are called the horse /atitudes, possibly because 
many horses died on sailing ships that were stalled by 
the lack of wind there. 

Two other kinds of prevailing winds result from the 
general circulation in the atmosphere. The prevailing 
westerlies blow somewhat from west to east in two 
belts between latitudes of about 30° and 60° north and 
south of the equator. These winds result from surface 
air moving away from the equator and reaching slower- 
moving points nearer the poles. Prevailing westerlies 
carry weather eastward across the northern United 
States and southern Canada. The polar easterlies blow 
somewhat from east to west in two belts between the 
poles and about 60° north and south latitude. Surface air 
moving away from the poles moves westward across 
faster-moving points nearer the equator. 

Synoptic-scale circulations are air motions around 
relatively small regions of high and low pressure in the 
atmosphere. These regions form within the larger gen- 
eral circulation. Air flows toward low-pressure regions 
called /ows or cyclones. Air flows away from high- 
pressure regions called highs or anticyclones. Viewed 
from above, the wind moves clockwise around a high 
and counterclockwise around a low in the Northern 
Hemisphere. These directions are reversed in the South- 
ern Hemisphere. 

Highs and lows generally move with the prevailing 
winds. As they pass a given spot on Earth, the wind di- 
rection changes. For example, a low moving eastward 
across Chicago produces winds that shift from south- 
east to northwest. 

Local winds arise only in specific areas on Earth. Lo- 
cal winds that result from the heating of land during 
summer and the cooling of land during winter are 
called monsoons. They blow from the ocean during 
summer and toward the ocean during winter. Mon- 
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Beaufort wind scale 









































Beaufort 

number 

0 Calm less than 1 less than 1 
1 Light air 5 

2 Light breeze 6-11 

3 Gentle breeze 12-19 

4 Moderate breeze 20-28 

o Fresh breeze 29-38 

6 Strong breeze 39-49 

7 Moderate gale 50-61 

8 Fresh gale 62-74 

9 Strong gale 75-88 

10 Whole gale 89-102 

11 Storm 103-118 
12-17 Hurricane 74 and above 119 and above 


soons control the climate in Asia, producing wet sum- 
mers and dry winters. A warm, dry, local wind that 
blows down the side of a mountain is called a chinook 
in the western United States and a foehn in Europe. 
These three local winds, as well as the harmattan and 

the sirocco, are discussed in articles listed in the Re/ated 
articles at the end of this article. 


Measuring wind 


Two features of wind, its speed and its direction, are 
used in describing and forecasting weather. 

Wind speed is measured with an instrument called 
an anemometer. Several kinds of anemometers are used 
today. The most common kind has three or four cups at- 
tached to spokes on a rotating shaft. The spokes turn the 
shaft as the wind blows. The wind speed is indicated by 
the speed of the spinning shaft. 

In the United States, wind speeds are stated in miles 
per hour or in knots (nautical miles per hour). In many 
other countries, they are stated in kilometers per hour. 

Wind direction is measured with an instrument 
called a weather vane. A weather vane has a broad, flat 
blade attached to a spoke pivoted at one end. Wind 
blowing on the blade turns the spoke so that the blade 


General circulation of 
air around Earth 


Prevailing winds result from the general circula- 
tion of air around Earth. In this drawing, the circu- 
lation has been greatly simplified. At the equator, 
air is heated by the sun and rises, as shown by the 
blue arrows. In the upper atmosphere, this air 
flows away from the equator. When the air returns 
to Earth's surface, it flows across the surface, as 
shown by the black arrows. This moving surface 
air produces the six belts of prevailing winds 
around Earth. The turning of Earth causes the 
winds to blow toward the east in belts where the 
air moves away from the equator. In belts where 
the air moves toward the equator, the prevailing 
winds blow toward the west. 


NORTH POLE 


Miles Kilometers 
per hour per hour Effect on land 


Calm; smoke rises vertically. 

Weather vanes inactive; smoke drifts with air. 

Weather vanes active; wind felt on face; leaves rustle. 
Leaves and small twigs move; light flags extend. 

Small branches sway; dust and loose paper blow about. 
Small trees sway; waves break on inland waters. 

Large branches sway; umbrellas difficult to use. 

Whole trees sway; difficult to walk against wind. 

Twigs broken off trees; walking against wind very difficult. 
Slight damage to buildings; shingles blown off roof. 
Trees uprooted; considerable damage to buildings. 
Widespread damage; very rare occurrence. 

Violent destruction. 












lines up in the direction of the wind. The wind direction 
may be indicated by an arrow fastened to the spoke, or 
by an electric meter remotely controlled by the vane. 

Wind directions are often indicated by using the 360 
degrees of a circle. On this circle, north is indicated by 
0°. An east wind blows from 90°, a south wind blows 
from 180°, and a west wind blows from 270°. Winds at 
various altitudes often differ in speed and direction. For 
example, smoke from a chimney may be blown north- 
ward while, at the same time, clouds higher in the sky 
are blown eastward. 

Winds high above Earth’s surface are measured by 
sending up helium-filled balloons. A balloon moves with 
the same speed and in the same direction as the wind. 
The balloon’s motion is measured by sight or by radar. 
The balloon’s altitude is sometimes determined by not- 
ing the atmospheric pressure, as measured by a barom- 
eter attached to the balloon. Cloud motions determined 
from satellites are also used to estimate winds, especial- 
ly over the ocean, where few balloons are launched. 

The Beaufort wind scale is a series of numbers, 
ranging from 0 to 17, that are used to indicate wind 
speeds. The Beaufort wind scale was devised in 1805 by 
British Rear Admiral Sir Francis Beaufort. He defined the ° 
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numbers in terms of the effect of various winds on sail- 
ing vessels. Today, the Beaufort scale is defined in terms 
of wind speeds measured 10 meters (about 33 feet) 
above the ground. The scale is sometimes used to esti- 
mate wind speeds, but the Beaufort numbers are little 
used in the United States. Margaret A. LeMone 

Related articles in World Book include: 


Air Dune Jet stream Trade wind 
Anemometer Dust devil Monsoon Waterspout 
Calms, Re- Erosion Norther Weather 

gions of Foehn Sirocco Weather vane 
Chinook Harmattan Squall Wind chill 
Climate Horse lati- Storm Wind power 
Cloud tudes Tornado Wind shear 
Cyclone Hurricane 


Wind Cave National Park is a park in the rolling hills 
of southwestern South Dakota that surrounds one of the 
most unusual caves in the United States. Strong currents 
of wind that blow alternately in and out of the mouth of 
the cave suggested its name. In the cave, the wind is 
quiet, and the temperature remains a cool 53 °F (12 °C). 
The cave was formed as water slowly dissolved away 
layers of limestone. 

Wind Cave has a series of strange boxwork and frost- 
work formations that are not found elsewhere in the 
United States. The boxwork formations are calcite crystal 
structures, which vary from bright yellow through pink 
and rich browns to deep blue. The frostwork is made up 
of many tiny white crystals along the ceilings and walls. 
Electric lights in the cave make the boxwork shine and 
the frostwork gleam. 

Tom Bingham, a Black Hills pioneer, is credited with 
discovering the cave in 1881. While deer hunting, he 
heard a whistling sound coming from a clump of brush. 
Bingham discovered an opening in the rock, about 10 
inches (25 centimeters) in diameter, from which a strong 
draft came. This opening is a few steps from the present 
entrance to the cave, which was built later. 

The land around Wind Cave was made a national park 
in 1903. The park is about 10 miles (16 kilometers) north 
of Hot Springs, South Dakota. For the park's area, see 
National Park System (table: National parks). The surface 
area of Wind Cave National Park is a wildlife preserve 
for buffalo, deer, prairie dogs, pronghorn, and other an- 
imals. Critically reviewed by the National Park Service 
Wind chill is a measure of how cold air cools the hu- 
man body when the wind blows. Wind chill accounts for 
the fact that wind cools the body more effectively than 


Wind power 331 


still air does. The scientific term for wind chillis wind 
chill equivalent temperature. People also refer to it as 
the wind chill index. 

In places that have low temperatures during winter, 
many weather reports include the wind chill. Reporting 
the wind chill helps people who plan to go outdoors 
judge the cooling effect of the air. For example, when 
the air temperature is 10 °F and the wind is blowing at 
10 miles per hour (mph), the wind chill is —4 °F. Exposed 
skin will lose heat at the same rate as it would if the tem- 
perature were —4 °F and the air were motionless. 

Wind chill cannot measure the body's heat loss pre- 
cisely because it does not account for certain important 
factors. One such factor is body build. A person who is 
thinner than normal will lose more heat and feel colder 
than a stocky person. 

The original wind chill measurements were based on 
experiments performed in Antarctica in the 1940's by the 
American explorers Paul A. Siple and Charles F. Passel. 
Siple and Passel measured the time required for 8.8 
ounces (250 grams) of water in a plastic cylinder to 
treeze under various conditions of wind and tempera- 
ture. Scientists used equations based on the experi- 
ments to create wind chill charts. 

In the winter of 2001-2002, the National Weather Serv- 
ice of the United States and the Meteorological Services 
of Canada began to use new equations. Those equations 
are based on advances in scientific knowledge. They 
provide a more accurate measure of heat loss from the 
human face—the part of the body most often exposed to 
outdoor air during the winter. joseph M. Moran 
Wind instrument. See Music (Musical instruments). 
Wind power is the energy associated with the air that 
moves over Earth's surface. The world’s growing de- 
mand for energy threatens to exhaust the supply of such 
fuels as coal, oil, and natural gas. But wind is a renew- 
able energy source that cannot be used up. In addition, 
wind provides clean, nonpolluting energy. 

The kinetic energy(energy of movement) of wind 
throughout the world is estimated at more than 11 
quadrillion kilowatt-hours per year. A kilowatt-hour is 
the amount of work done by 1,000 watts in one hour. If 
people could capture and use only 10 percent of the 
wind’'s kinetic energy, it would far exceed the world’s 
yearly energy demand. 

Devices that use wind power. People have har- 
nessed the power of the wind to do work for thousands 
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This chart shows how cold 
the wind makes the air feel, 
and it indicates the length of 
time human skin can be ex- 
posed to the air before frost- 
bite develops. 


Time in which frostbite occurs: fg) 30 minutes [| 10 minutes | 5 minutes 
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Cynthia Cheak, Kenetech Corporation 


Wind turbines are used in some parts of the world to generate 
electric current. The turbines shown here are among thousands 
set up in California’s Altamont Pass, east of San Francisco. 


of years. For example, the Egyptians used wind-powered 
sailing ships as early as 2800 B.C. 

Windmills probably originated in Persia, now Iran, 
during the A.D. 600's. These devices convert a portion of 
the kinetic energy of the flowing air into rotational kinet- 
ic energy that turns a shaft. Most early windmills used 
this rotational energy to operate machinery to grind 
grain. But a windmill can also be used to drive other de- 
vices, such as a pump to lift water from a well. 

Today, modern devices called wind turbines use rota- 
tional kinetic energy to drive electric power generators. 
Wind power was first used to generate electric power 
in Denmark in the 1890's. Windmills generated electric 
power in some rural communities of the United States 
in the early 1900's. An oil shortage in the 1970's focused 
greater attention on the idea of using the energy of the 
wind to generate electric power. By the 1990's, there 
were about 25,000 wind turbines operating in the world. 
However, these devices produced only about 0.1 per- 
cent of the world’s electric power. 

Challenges of using wind power. When a windmill 
or wind turbine is used to extract wind power, only part 
of the kinetic energy of the wind is transferred to the 
blades of the device. Scientists believe it is possible to 
extract only about 59 percent of the wind’s kinetic ener- 
gy. Modern wind turbines convert only about 40 
percent of the energy of the wind that strikes their 
blades into useful rotational energy. 

A number of other factors limit the extraction of pow- 
er from the wind. These factors include practical limits 


on the size of wind power devices and the availability of 
land upon which to erect such devices. Another issue 
involves environmental concerns. Some people oppose 
the spread of wind power devices, saying that they pose 
a danger to birds that fly into the moving blades. Others 
complain that the devices are unsightly and create too 
much noise. 

Because wind speeds vary greatly over the earth’s sur- 
face, some sites are more suitable than others for wind 
power installations. In addition, wind does not blow ata 
constant speed, and at times it dies down completely. 
Thus, to ensure a reliable supply of electric power, wind 
turbines must be combined with either an energy stor- 
age system or a backup generator that uses a different 
energy Source. Adel A. Ghandakly 

See also Turbine (Wind turbines); Windmill. 


Additional resources 


Gipe, Paul. Wind Energy Comes of Age. Wiley, 1995. Wind Pow- 

er for Home and Business. Chelsea Green, 1993. 

Hills, Richard L. Power from Wind: A History of Windmill Tech- 

nology. Cambridge, 1994. 

Rickard, Graham. Wind Energy. Gareth Stevens, 1991. Younger 
readers. 

Wind shear is a sudden change of wind speed or di- 

rection over a short distance. Wind shear has caused 

numerous crashes or near-crashes of large airplanes. 

Milder wind shear causes “bumps’ felt by passengers 

during take-off or landing. 

Weather conditions that lead to wind shear include 
showers and thunderstorms. Wind shear can also devel- 
op when air flows over mountains or through cities. 

Wind shear produced by a microburst, a downward 
flow of cool air, causes more airplane accidents than 
any other weather hazard. Microbursts often occur dur- 
ing showers and thunderstorms. The evaporation of rain 
or the melting and evaporation of snow or other ice par- 
ticles cool the air in the microburst, making it heavier 
than the surrounding air. Raindrops or ice particles add 
weight to the air in the microburst. This air gains speed 
as it plunges to earth. When it hits the ground, it 
spreads in all directions like water from a faucet hitting 
the sink. Microbursts measure up to 2 } miles (4 kilome- 
ters) across and last from 2 to 10 minutes. 

When an airplane enters a microburst, it encounters a 
head wind. A head wind blows from the front to the 
back of the aircraft. Airflow increases over the wings, 
and the plane moves upward. The pilot may try to re- 
store the aircraft to its previous path by leveling it and 
decreasing its speed. However, after the plane passes 
the downward air current at the center of the mi- 
croburst, it enters a fai/ wind. A tail wind blows from the 
back to the front of the plane. Airflow decreases over 
the wings, and the airplane suddenly loses altitude. If 
the airplane is too close to the ground or moving too 
slowly when it enters the tail wind, it may crash. 

Pilot education helps reduce airplane accidents from 
wind shear. Pilots learn to recognize and avoid micro- 
bursts. Machines called flight simulators that imitate an 
airplane in flight teach pilots how to react to a micro- 
burst. 

Many major airports have wind shear detection sys- 
tems that measure changes in wind speed and direction. 
If conditions seem dangerous, the control tower warns 
the pilots so they can postpone take-off or landing. A 








type of radar called Doppler radar is most effective be- 
cause it can detect wind shear early. Doppler radar 
sends out radar waves that bounce off raindrops, ice 
particles, insects, or air currents. A change in wind 
speed or direction alters the frequency of the radar 
waves as they return to the radar antenna (see Radar 
[Doppler radar)). Margaret A. LeMone 

See also Aerodynamics; Wind. 

Wind tunnel is a ground-based testing facility used to 
study the effects of wind, or airflow, on aircraft and oth- 
er vehicles and structures. Wind tunnels are built in 
many shapes and for different purposes. Some of them 
are very large and can test full-sized experimental air- 
craft. But most wind tunnels test scaled-down models. 

Most wind tunnels have a segment called the fest sec- 
tion through which a stream of air is blown at an object 
at a uniform speed. Air pressure and temperature can 
be controlled as well. The air is generally blown by elec- 
tric fans, but other devices, such as pressurized tanks, 
may be used. A large nozzle in front of the test section 
accelerates the air to the desired speed. After the wind 
passes through the test section, a duct called a diffuser 
slows down the airflow. The vehicle or structure being 
tested is secured by supports that extend from the 
ground or from behind the object. The supports are fas- 
tened to measuring devices outside the test section that 
record the force of the airflow on the vehicle or struc- 
ture. Instruments also can measure surface pressure at 
many places on the object. 

Wind tunnels in which the air speed is close to the 
speed of sound—that is, about 760 miles (1,225 kilome- 
ters) per hour—are called transonic tunnels. In subsonic 
tunnels, the air travels slower than the speed of sound. 
Wind tunnels in which air travels faster than the speed 
of sound are supersonic tunnels. In hypersonic tunnels, 
air speeds are at least five times as fast as sound. 

Highly compressed air or other gases may be blown 
through wind tunnels to simulate various flight condi- 
tions. In some wind tunnels, very high or low tempera- 
tures can be achieved, enabling experts to study such 
subjects as aircraft icing and automobile performance in 
polar or tropical climates. Allen Plotkin 

See also Aerodynamics; Airplane (Design and test- 
ing); Wright brothers. 

Windbreak. See Shelterbelt. 

Windermere, W/HN duhr meek, is the largest lake in 
England. This beautiful body of water lies in the county 
of Cumbria, in northwestern England. The lake forms 
part of the famous English Lake District (see England 
[terrain map]). The scenery surrounding Windermere in- 
spired English romantic poets William Wordsworth, 
Robert Southey, and Samuel Coleridge. Wooded hills 
rise as much as 1,000 feet (300 meters) high around the 
lake. The small islands in the center of the lake form a 
picturesque group. Windermere covers 5.69 square 
miles (14.7 square kilometers) and is from 30 to 200 feet 
(9 to 61 meters) deep. Its greatest width is 1 mile (1.6 kilo- 
meters), and it is about 10 } miles (16.9 kilometers) long. 
The River Leven flows from Windermere into More- 
cambe Bay. M. Trevor Wild 

Windflower. See Anemone. 

Windhoek, VWIHNT hook (pop. 160,000), is the capital 
and largest city of Namibia. It lies on a dry plateau near 
the center of the country. For location, see Namibia 
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(map). Windhoek serves as the commercial and adminis- 
trative center of Namibia. A small technical college is in 
the city. 

German soldiers established Windhoek in the late 
1880's, when Germany occupied the surrounding area. 
South Africa conquered Namibia during World War | 
(1914-1918). After 1918, South Africa continued to control 
it, despite international protest, until 1990, when Namib- 
ia gained its independence. Robert {. Rotberg 
Windlass, WIND lus, is a simple machine used to lift 
weights and pull loads. It was once commonly used to 
hoist water from wells. The windlass is a form of the 
wheel and axle which raises a heavy load by the applica- 
tion of a small amount of force. The simple windlass 
consists of a cylinder which can be turned by a crank. A 
rope or chain is wound around this cylinder. In its use to 
lift water out of a well, a bucket fastened to the end of 
the rope or chain was lowered into a well and raised 
again by turning the crank. Modern forms of the wind- 
lass include drums and cables of cranes and elevators. 
Most modern forms are turned by machines rather than 
by hand. Kurt M. Marshek 

See also Wheel and axle. 

Windmill is a machine that is operated by wind power. 
Windmills are used chiefly to provide power to pump 
water, grind grain, or generate electric power. Modern 
windmills used to produce electric power are called 
wind turbines. 

Most windmills have a rotor of blades or sails that is 
turned by the wind. Typically, wind turbines have two or 
three blades, and other windmills have more. In most 
cases, the rotor is set on a horizontal shaft. The shaft is 
mounted on a tower, mast, or other tall structure. The 
shaft is turned by the movement of the rotor, and it 
transmits power, through a series of gears, to a vertical 
shaft. The shaft then transmits power to a water pump, 
flour mill, electric generator, or other device. 

Windmills probably 
originated in the A.D. 600's 
in Persia, now Iran. These 
windmills had sails that re- 
volved around a vertical 
axis. People used these 
windmills chiefly to grind 
grain. 

By the 1100's, windmills 
had spread to Europe. 
About this time, inventors 
discovered that windmills 
produced more power if 
the sails or blades turned 
ona horizontal shaft. This 
discovery eventually led to 
the development of Dutch 
windmills. These wind- 
mills were widely used in 
the Netherlands to drain 
water from the land and to 
mill grain. Dutch windmills 
had four long arms, and 
cloth sails or wooden slats 
or shutters were mounted 
on the arms. 

During the 1800's and 
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A windmill is operated by 
the action of the wind ona 
wheel of blades or sails. This 
windmill provides power to 
pump water for cattle. 
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early 1900's, many American windmills were built 
throughout the United States to pump water. The rotor 
of these windmills had curved blades of wood or steel, 
and was mounted on a horizontal shaft. A vane on the 
end of the shaft opposite the rotor moved the rotor to 
face the wind. Mary Alexander Ilyin 

See also Environmental pollution (Scientific efforts); 
Turbine (Wind turbines; History); Wind power. 
Window is an opening in a wall or door to admit light 
and air into a closed space. The term may also refer to 
the glass placed over such an opening. One or more flat 
sheets of glass called panes cover most windows. Bars 
known as mullions hold the panes in place. The panes 
and mullions fit into a frame called a sash. 

Some windows are designed to be permanently 
closed. There are two basic types of movable win- 
dows— hinged or casement windows and double-hung 
windows. Some hinged or casement windows have two 
sashes, one hinged to each side of the window. The 
sashes open inward or outward like a door. This was the 
first type of movable window. A double-hung window 
consists of two sashes hung one above the other. The 
lower sash slides upward on a track to let in air. The 
double-hung window was invented in the Netherlands 
about 1680 and rapidly became very popular. 

Most windows are placed flat in a wall surface. How- 
ever, there are also other designs. For example, dormer 
windows are cut through the roof of a building. Bay win- 
dows, bow windows, and oriel windows project out 
from a wall. 

Until the 1800's, only small panes of glass could be 
manufactured. The invention of improved machinery in 
the 1850's permitted the production of large panes. This 
development had a major impact on the appearance 
and design of buildings. During the early and middle 
1900's, huge panes of glass, often mirrored or tinted, be- 
came popular for large buildings. They are too large and 
heavy to be opened. But advancements in heating and 
air conditioning have made such windows practical. 

In early times, people who lived in warm climates left 
windows uncovered. In cold climates, people put ani- 
mal skins over windows for protection from the weath- 
er. People in the Far East used paper to cover windows. 

During the Middle Ages, craftworkers invented 
stained glass for use in church windows. A stained-glass 
window consists of pieces of colored glass arranged to 
form figures and decorative patterns. Metal bands hold 
the pieces in place. Stained-glass windows made in tall, 
thin, pointed shapes are called /ancet windows. Stained- 
glass windows made in a circular shape are called rose 
windows. William }. Hennessey 

See also Glass; Stained glass; Tracery. 

Windpipe. See Trachea. 

Windsor, WIHN zuhr, is the name of the present royal 
family of the United Kingdom. The name Windsor, 
adopted in 1917, was taken from Windsor Castle, a royal 
residence. The new name was chosen to replace Saxe- 
Coburg and Gotha, which was abandoned during World 
War | (1914-1918) because of its German origin. 

The Windsors are descended from the royal family 
known as the House of Hanover. Elector (ruler) George 
Louis of Hanover, a territory in Germany, became King 
George | of Britain (now the United Kingdom) in 1714. He 
was the second cousin and closest Protestant relative of 


Britain's Queen Anne, who died that year. British law 
prohibited a Roman Catholic from being the nation’s 
monarch. George’s descendants ruled both Hanover and 
Britain. The last Hanoverian king, William IV, died in 
1837. His niece Victoria became queen of the United 
Kingdom. But the rule of Hanover passed from the 
British royal family to Ernest Augustus, brother of 
William IV, because the laws of Hanover did not permit 
a woman ruler. 

Victoria was the only child of Edward, Duke of Kent, 
fourth son of King George III, and of Victoria Maria 
Louisa, daughter of Francis, Duke of Saxe-Coburg and 
Saalfeld. Ernest, son of Francis, exchanged Saalfeld for 
Gotha in 1826 and founded the house of Saxe-Coburg 
and Gotha. 

In 1840, Victoria married Albert, son of Ernest. Victo- 
rias children took Albert's name. Edward VII, her son, 
was the first English king to bear the name Saxe-Coburg 
and Gotha. His son George V was the first to use the 
name Windsor. tn 1960, Queen Elizabeth Il announced 
that future generations, except for princes and princess- 
es, will bear the name Mountbatten-Windsor in honor 
of her husband, Philip Mountbatten. 

Queen Elizabeth and Prince Philip have four children. 
The children are Charles, Prince of Wales; Anne, 
Princess Royal; Andrew, Duke of York, and Prince Ed- 
ward. Prince Charles is heir to the throne. His oldest son, 
Prince William, is next in line after Charles as heir. 

James J. Sack 

Related articles in World Book include: 


Charles, Prince Elizabeth II Victoria 
Edward VII George V Windsor Castle 
Edward VIII George VI 


Windsor, WIHN zuhr, Ontario (pop. 208,402; met. area 
pop. 307,877), is the southernmost city of Canada. It is 
the chief port of entry between Canada and the United 
States. Windsor lies on the southwest bank of the De- 
troit River, opposite Detroit (see Ontario [political map). 
The Windsor-Detroit Tunnel and the Ambassador 
Bridge connect the two cities. The location of the city on 
one of the world’s busiest inland waterways makes 
Windsor a major transportation center. Windsor leads 
all other Canadian cities in the production of automo- 
biles and automotive products. 

Description. Windsor covers 47 square miles (121 
square kilometers). Windsor'’s metropolitan area covers 
395 square miles (1,023 square kilometers). The city is 
the home of the St. Clair College of Applied Arts and 
Technology and the University of Windsor. Windsor's 
museums include the Art Gallery of Windsor and the Hi- 
ram Walker Historical Museum. The city is home to the 
Windsor Light Opera Association and the Windsor Sym- 
phony. Windsor has 1,387 acres (561 hectares) of parks, 
including about 95 acres (38 hectares) of riverfront parks. 

Economy. Windsor's leading industry is the manufac- 
ture of transportation equipment, chiefly automobiles 
and automotive parts. This industry employs more than 
25 percent of the city's workers. Windsor produces 
about 25 percent of Canada’s automotive products and 
is sometimes called the City That Put Canada on Wheels. 
Many of Windsor’s people work in Detroit offices and 
hospitals. They commute via the bridge or the tunnel 
that connects the two cities. Other leading industries in- 
clude chemicals, food and beverages, and metal prod- 








ucts. The city’s harbor accommodates oceangoing ships. 

Government and history. Windsor has a council- 
manager form of government. The city council consists 
of a mayor and 10 councillors, all of whom are elected 
to three-year terms. The council appoints a city man- 
ager. 

Huron and Iroquois Indians lived in what is now the 
Windsor area before French explorers claimed it in the 
mid-1600's. The French government gave land to settlers 
who established a village there in the mid-1700's. English 
settlers arrived in the 1780s. A log ferryboat connected 
the village with Detroit, and in 1812 the people named 
their community The Ferry. They later changed its name 
to.Richmond. In 1836, a dispute arose over whether to 
call it The Ferry, Richmond, or South Detroit. The peo- 
ple compromised by renaming it Windsor, the name of 
a borough near Richmond, England. 

Windsor received a city charter in 1892. The Ford 
Motor Company produced the first Canadian-made car 
in Windsor in 1904. Two other U.S. automakers, the 
Chrysler and General Motors corporations, established 
plants in the city in 1920. Windsor annexed the towns of 
East Windsor, Sandwich, and Walkerville in 1935, and 
the city’s population reached 100,000 that year. In the 
1960's, Windsor annexed all or part of four other 
communities— Ojibway, Riverside, Sandwich East, and 
Sandwich West. 

Windsor's Main Library opened in 1973. A number of 
expansion projects were also completed during the 
1970's. These projects involved such institutions as Met- 
ropolitan General Hospital, the St. Clair College of Ap- 
plied Arts and Technology, and the University of Wind- 
sor. In 1983, the Ouellette Avenue Mall was completed 
in Windsor’s downtown section. Donald G. Cartwright 
Windsor, Duchess of. See Edward VIII. 

Windsor, Duke of. See Edward VIII. 
Windsor Castle is the principal residence outside of 
London of the rulers of Britain. The castle stands in 
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Windsor, 21 miles (34 kilometers) west of London. Wil- 
liam the Conqueror chose the site and built a castle 
there about 1070. The earliest parts of the present struc- 
ture, however, were built during the reign of Henry III 
and Edward Ill. Later rulers added to the castle until it 
now covers 9 acres (3.6 hectares). Windsor Castle is lo- 
cated in the Home Park, which joins the Great Park 
south of Windsor. Queen Victoria and her husband are 
buried in the Home Park. 

The dominant feature of the castle is the round keep 
(tower), which was completed in 1528. The keep is about 
100 feet (30 meters) high. Fourteen other towers rise 
from the walls surrounding the castle. 

The section west of the keep is called the Lower 
Ward. It contains St. George's Chapel (1473-1516). The 
chapel, with its elaborate fan-vaulted ceilings, is the 
most architecturally interesting building in the castle. In 
the chapel vault lie the bodies of Henry VIII, Charles I, 
William IV, George V, George VI, and other rulers of the 
country. The Albert Memorial Chapel also stands in the 
Lower Ward. Henry II] began construction of this 
chapel, Henry VII rebuilt it, and Queen Victoria com- 
oleted it in memory of her husband. King Edward VII 
was buried there in 1910. The Upper Ward, to the east 
of the central tower, contains the state apartments, built 
during the early 1800s. J. William Rudd 
Windsurfing is a common term for two similar water 
sports—sai/surfing and sailboarding. Both sports use a 
sailboard, which is a surfboard with a sail attached to a 
mast at the board's center. A sailsurfer rides like a surfer. 
A sailboarder sprints across flat water like a sailor. 
Therefore, sailsurfing needs waves, and sailboarding 
needs wind. 

Most sailsurfing boards are no more than 7 feet (2.1 
meters) long. A sailboard measures 10 to 12 feet (3.0 to 
3.7 meters) long. The mast is attached to either kind of 
board by a universal joint. The universal joint allows the 
rider to turn the sail in any direction and thus steer the 
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Windsor Castle is the chief residence outside of London of the rulers of Britain. It stands in the 
town of Windsor, near London. The most notable architectural feature of the castle is the round 
Keep (tower), which is shown at the far left. 
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Windsurfing includes the sport called sai/boarding, above, in 
which individuals race wind-driven surfboards across flat water. 


board. The sailboard was first patented in 1969. 

Robert Sadler Clark 
Windward Islands are a group of islands that lie in 
the southeastern West Indies. They stretch around the 
eastern end of the Caribbean Sea to South America (see 
West Indies [map}). The islands are so named because 
they are exposed to northeast trade winds. The Wind- 
ward group consists of Dominica, Martinique, St. Lucia, 
Grenada, St. Vincent, and the Grenadine chain. Marti- 
nique is a French possession. St. Lucia and Dominica are 
independent nations. Grenada and part of the Grena- 
dines form the independent nation of Grenada. St. Vin- 
cent and the rest of the Grenadines make up an inde- 
pendent nation called St. Vincent and the Grenadines. 

The Windward Islands cover about 1,216 square 
miles (3,150 square kilometers) and have a population of 
about 695,000. Most of the people are of black African 
descent. The chief products include arrowroot, bananas, 
cocoa, cotton, mace, nutmeg, and sugar. 

Arawak and Carib Indians were the first known inhab- 
itants of the Windward Islands. The only remaining 
Carib Indians in the islands live in Dominica. Europeans 
settled in the Windward Islands in the early 1600s. Be- 
tween 1763 and 1814, the islands, except for Martinique, 
became British colonies. Grenada became an independ- 
ent nation in 1974. In 1978, Dominica gained its inde- 
pendence. St. Lucia and St. Vincent and the Grenadines 
became independent in 1979. Gerald R. Showalter 

See also Dominica; Grenada; Martinique; Saint 
Lucia; Saint Vincent and the Grenadines. 

Wine is an alcoholic beverage most often made from 
the juice of grapes. Wine also can be made from many 
other fruits, including apples and pears, and even from 
such plants as dandelions. Many wines retain the flavor 
and aroma of the fruit from which they were made. For 
thousands of years, people have used wine to comple- 
ment meals and to celebrate. They have also used it in 
cooking and medicine and in religious ceremonies. 

Types of wine. Wines can be divided into four cate- 
gories: (1) table wines, (2) sparkling wines, (3) fortified 
wines, and (4) flavored wines. Alcohol makes up from 7 
to 14 per cent of the volume of most wines. But fortified 
wines have from 18 to 24 per cent. 

Table wines are the most commonly produced type 


of wine. They are most often served with a meal. They 
may be grouped by color into red, white, and rosé (pink) 
wines. Crushed grapes produce a light green or yellow 
juice. The juice is tinted by contact with grape skins. In 
general, red and rosé wines are made from red or pur- 
ple grapes, and white wines from white grapes. But a 
type of white wine called blanc de noir is made from 
red grapes. The grape skins have little contact with the 
juice, giving blanc de noir a paler color than rosé. 

Wine drinkers describe a wine that lacks sweetness 
as dry. Most red table wines are dry. But white wines 
and rosé wines range from dry to sweet. Some white 
wines can be very sweet. 

Sparkling wines, such as the champagne types, con- 
tain bubbles of carbon dioxide gas. People enjoy drink- 
ing sparkling wines on festive occasions. 

Fortified wines have brandy or wine alcohol added to 
them. They tend to be sweeter than most other wines. 
For this reason, some people prefer to drink fortified 
wines with dessert or after a meal, while others choose 
to drink dry sherry or white port before dinner. The 
most popular fortified wines are port and sherry. 

Flavored wines contain flavoring substances. For ex- 
ample, vermouth is a white wine flavored with herbs. 
Wine coolers are wines flavored with fruit juices. Most 
flavored wines are served alone or before a meal. 

Where wine comes from. Most of the world’s wine 
comes from grapes belonging to the species Vitis vinif- 
era, which originated in the Middle East. Vinifera grapes 
are also known as European grapes. These grapes thrive 
in the vineyards of Europe and on the West Coast of the 
United States. Vinifera grapes produce their best wine 
when grown in regions that are cool but not cold. In the 
Eastern United States and in Canada, vinifera grapes 
have been crossbred with species native to North Amer- 
ica, chiefly Vitis Jabrusca and Vitis riparia. These hybrid 
grapes can withstand cold climates better than Euro- 
pean grapes can. But in many cases, hybrid grapes keep 
some of the flavor of the native grapes. 





Robert Tixador, Agence Top 


Wine is made from the juice of crushed grapes. Many European 
winemakers use a mechanical press like the one shown above 
to crush the grapes. The juice runs out the bottom of the press. 





_ escapes from the juice, causing a bubbling action, above. 







1 fit ., 
omy mo 
agate ey 
. ty ~~ 
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Grape juice becomes wine through the process of fer- 
mentation, which takes place in a large vat. Carbon dioxide 


Grape species are made up of many varieties. In the 
United States, many wines take the name of the variety 
of grapes from which they are principally made. Such 
wines are often called varieta/s. Examples of varietal 
wines include Cabernet Sauvignon, Chardonnay, and 


_ Pinot Noir. According to U.S. law, a varietal made from 


vinifera grapes must contain at least 75 per cent of the 


_ variety after which it is named. 


Most European wines are classified by the region 


_ they come from, such as Burgundy or Bordeaux in 


France or the valley of the Rhine River in Germany. 
Wines called generics sometimes take the name of a re- 
gion in Europe, even though they may show little resem- 
blance to wines from that region. A generic wine is usu- 
ally a blend of several varieties of grapes. 

Most nations produce some wine. The countries most 
famous for their wine include France, Italy, the United 
States, and Germany. Spain and Portugal also produce 
well-known wines. 

Wines from France are famous because of French 
growing conditions and winemaking methods. The 
country’s chief winemaking regions include Bordeaux, 
in southwestern France; Burgundy, in east-central 
France; and Champagne, east of Paris. 

In the Bordeaux region, Cabernet Sauvignon and 
Merlot grapes go into making dry red wines. White Bor- 
deaux wines come from Sémillon and Sauvignon Blanc 
grapes. Pinot Noir grapes form the basis of the red 


| wines of Burgundy. White Burgundy wines come from 


Chardonnay grapes. Chardonnay and Pinot Noir grapes 
also form the basis of champagne, a sparkling wine of 
the Champagne region. 

Wines from Italy. Grapevines grow throughout Italy. 
The red wines of the Piedmont region in northwestern 
Italy are known as Barolo and Barbaresco. They come 
from Nebbiolo grapes. Cortese grapes, also grown in 
the region, produce a crisp white wine called Gavi. Chi- 
anti, probably the most familiar Italian wine, comes 
mainly from Sangiovese grapes native to the regions of 
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David Moore, Colorific 


Wine ts aged in storage casks after it has fermented. Aging may 
take months or years, depending on the wine. A worker uses a de- 
vice called a wine thiefto take the wine from a cask to test it, above. 


Tuscany and Umbria in central Italy. 

Wines from the United States. California produces 
about 90 per cent of the wine made in the United States. 
New York, Washington, Oregon, Virginia, and several 
other states also make wine. California wines are made 
from the same varieties of vinifera grapes as are Euro- 
pean wines. California’s chief grape-growing regions in- 
clude the Napa and Sonoma valleys north of San Fran- 
cisco Bay; the central coast; and the San Joaquin Valley, 
in the middle of the state. 

Wines from Germany. Germanys distinctive white 
wines are produced mainly from Riesling grapes. Syl- 
vaner grapes are also used to make white wine. Riesling 
and Sylvaner wines come from all of the country’s wine- 
making regions, particularly those along the Rhine, Mo- 
selle (or Mosel), and Nahe rivers. 

Wine styles from other countries include port and 
sherry. Port is a fortified wine that may be dark red or 
white. It was first made from grapes grown in the Douro 
Valley in northern Portugal. Sherry, a fortified white 
wine, ranges from pale gold to brown and from dry to 
sweet. The first sherry wines came from grapes grown 
in Jerez in southwestern Spain. 

How wine is made. Winemaking requires a series of 
steps. Decisions made by the winemaker during each 
step influence the final “character” of the wine. A wine- 
maker must first decide which grapes to use and when 
to harvest them. After the grapes are crushed, the juice 
is converted into wine through a process called fermen- 
tation. Wine is then aged until it is ready for drinking. 

Harvesting the grapes. Grape growers harvest their 
crop as soon as the grapes have ripened, usually in the 
fall. Winemakers commonly measure ripeness by the 
amount of sugar in the grapes. They may also consider 
the grapes’ acid content, flavor, and aroma. Workers 
pick grapes by hand or with mechanical harvesters that 
shake the fruit from the vine. The grapes then go to the 
winery for processing. The grape harvest is sometimes 
called the vintage. In some years, a favorable climate 
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Leading wine-producing countries 





Amount of wine produced in a year 


Italy + pDEOSSOSSOY 
1,612,100,000 gallons (6,102,400,000 liters) 
France 00006000860 0( 
1,550,100,000 gallons (5,867,600,000 liters) 
Spain PES GOS Hi 


983,200,000 gallons (3,722,000,000 liters) 


631,400,000 gallons (2,390, 100,000 liters) 


United States 


Argentina HOE 

394,600,000 gallons (1,493,900,000 liters) 
Germany oF 

310,400,000 gallons (1,174,900,000 liters) 
South Africa 

267,100,000 gallons (1,011,200,000 liters) 
Australia @4 


233,300,000 gallons (883,200,000 liters) 


Figures are for a three-year average, 1999-2001. 
Source: Food and Agriculture Organization of the United Nations. 


produces grapes of especially high quality. Those vin- 
tage years are considered superior. 

Preparing the juice. At the winery, a machine called a 
crusher breaks the grapes and removes them from their 
stems. The crushed grapes and their juice are called 
must. The length of contact between the juice and the 
skin affects the color of red wines and the taste of all 
wines. To make white wine, winemakers separate the 
skins and pulp from the juice. The juice then enters a 
tank or barrel for fermentation. In making red wine, the 
seeds and skins go into the fermentation tank with the 
juice. Stirring the mixture from time to time ensures that 
the color is extracted from the skins. 

Fermentation is the chemical change in which yeast 
converts the sugar in grapes into alcohol. Some yeast 
grows naturally on the skins of grapes. Some European 
winemakers allow this yeast to conduct the fermenta- 
tion. In the United States and most other countries, 
winemakers add selected yeasts to the must to begin 
fermentation. During fermentation, the yeast grows and 
changes sugars called g/ucose and fructose into 
ethanol, a type of alcohol, and carbon dioxide gas. The 
carbon dioxide is released as bubbles. The yeast also 
produces various by-products that may add to the 
wine's flavor and aroma. 

Fermentation also releases heat. Most wineries refrig- 
erate the must to keep its temperature constant during 
fermentation. Winemakers usually ferment juice for 
white wine at about 59 °F (15 °C) and juice for red wine at 
about 86 °F (30 °C). The temperature of the must influ- 
ences the rate of fermentation, the retaining of grape 
aromas, and the formation of yeast by-products. It also 
determines the rate at which the color and flavor of the 
grape skins transfer into the wine. The fermentation of 
red wine takes from 4 to 6 days. White-wine fermenta- 
tions last from 12 to 18 days. 

Most red table wines and some white table wines un- 
dergo a second fermentation, by bacteria. This fermen- 
tation, called the ma/olactic fermentation, lowers a 
wine's acid content by converting a substance called 
malic acid into lactic acid. 


Clarifying and aging the wine. A new wine appears 
cloudy after fermentation. Winemakers c/arify (clear) the 
wine by removing particles of yeast and other unwanted 
substances. Such particles may be filtered out, allowed 
to settle naturally, or separated from the wine by a ma- 
chine called a centrifuge. Wine may be further clarified, 
or fined, by adding certain solutions that reduce the 
content of unstable or unpleasant components. 

After clarification, wine goes into wooden barrels or 
stainless steel tanks for aging. Wooden barrels con- 
tribute their own flavor to the wine. The size of the bar- 
rel, the age of the wood, the storage temperature and 
humidity, and the length of storage time all influence the 
extent of the aging process. Many wineries hold wine at 
a temperature close to freezing for one or more days so 
that a salt called potassium bitartrate will precipitate 
(separate) out of the wine. This prevents the salt from 
forming crystals in the wine after bottling. 

Although some wines are soon ready for drinking, 
others must age a few years to soften harsh flavors and 
allow desirable flavors to develop. Wine is bottled after 
some aging, and it continues to age slowly in the bottle. 

Fortified wines, such as port and sherry, are made by 
adding brandy to fermenting must. The brandy halts the 
fermentation by killing the yeast before all the sugar has 
turned into alcohol. The wine that results generally is 
sweet. Drier fortified wines are achieved by adding 
brandy near or at the end of fermentation. Sparkling 
wines are usually made by a second yeast fermentation 
of a table wine. This fermentation may take four to eight 
weeks. The bubbles of carbon dioxide produced by the 
fermentation are trapped in the wine. 

History. The earliest references to wine date back 
about 5,000 years to civilizations in ancient Egypt and 
Babylon (now part of Iraq). Egyptian picture writing 
shows people harvesting and crushing grapes and stor- 
ing wine in clay vessels. The Bible tells of winemaking in 
Canaan (later called Palestine). The ancient Greeks and 
Romans dealt extensively with wine in their paintings 
and writings. The Romans planted grapevines in regions 
they conquered, including what are now Austria, 
France, and Germany. 

From about A.D. 500 to 1400, the spread of Christianity 
in Europe encouraged the growing of grapes to make 
the wines used in religious ceremonies. After the 1500's, 
European explorers and settlers introduced vinifera 
grapes to the lands now known as Argentina, Australia, 
Brazil, Chile, Mexico, New Zealand, South Africa, and 
the United States. 

See also Grape; Europe (picture: Grapes). 

Winfrey, Oprah (1954- ), is an American host and 
producer of one of the highest-rated television talk 
shows. Her sympathetic, natural, and sincere style has 
made millions of viewers worldwide watch “The Oprah 
Winfrey Show’ regularly. Winfrey is one of the few 
women to head her own TV and film production studio, 
Harpo Productions. Winfrey is also an actress. She re- 
ceived an Academy Award nomination as best support- 
ing actress for her film debut in The Color Purple (1985). 

Oprah Gail Winfrey was born on Jan. 29, 1954, in 
Kosciusko, Mississippi. She was born to a single mother. 
Winfrey grew up in poverty. She later moved to the city 
of Nashville to live with her father. When she was 19 
years old and a student at Tennessee State University, 


Roger Boulton 





| 


re OO EEE 





Winfrey became the an- 
chorwoman of a TV news 
broadcast in Nashville. She 
was the first African Ameri- 
can woman and one of the 
youngest persons to an- 
chor a newscast in Nash- 
ville. 

Winfrey had her first 
major success in 1984 
when she became host of 
“A.M. Chicago,’ a local TV 
talk show. The show was 
renamed “The Oprah Win- 
frey Show’ in 1985 and be- 
came syndicated (broadcast nationally) in 1986. Winfrey 
has won numerous Daytime Emmy Awards as best talk 
show host. Robert Feder 
Wing. See Airplane (The wing); Aerodynamics; Bird 
(How birds move); Helicopter (Lift); Insect (Wings). 
Wingate’s Raiders were a group of Allied soldiers 
who fought behind Japanese lines in Burma during 
World War II. British Brigadier General Orde Charles 
Wingate organized the group, known as Chindits, from 
British, Burmese, and Nepalese troops in 1942. In 1943, 
the group entered Japanese-held territory, where it op- 
erated against enemy communications. The force suf- 
fered heavy losses, and its first campaign had only lim- 
ited success. Wingate was promoted to major general 
and led a second similar campaign early in 1944. 

Wingate died in an airplane crash in March 1944, but 
the Raiders continued to fight in Burma. Members of the 
group cut railroad lines, blew up bridges and highways, 
and destroyed Japanese military installations. They also 
supported the Allied advance into Burma led by U.S. 
General Joseph W. Stilwell. 

See also Commando. 
Winged Victory is a statue of Nike, the goddess of 
victory in Greek mythology. The marble sculpture is 8 
feet (2.4 meters) high. It probably commemorates a sea 
victory. The dramatic statue shows a winged female fig- 
ure alighting on the prow of a ship, presumably to 
crown the ships commander. Her garments, wet with 
spray and blown by her flight, whip about her body. 

The statue was discovered in 1863 on the Greek is- 
land of Samothrace. It was probably dedicated at the 
sanctuary of the Great Gods about 190 B.C. In the sanctu- 
ary, the Winged Victory was placed above a pool of 
water to simulate the sea. It now stands in the Louvre in 
Paris. Marjorie S. Venit 
Winkelried, V/HNG kuh/ ree7, Arnold von, AHR 
nawit fuhn, is the legendary national hero of Switzer- 
land. He was supposed to have brought victory to the 
Swiss in the battle of Sempach against the Austrians in 
1386. According to legend, the Swiss were beginning to 
retreat when Winkelried, a Swiss soldier, dashed boldly 
into the Austrian ranks and seized with his bare hands 
as many enemy spears as he could reach. As he fell, 
pierced by the spears, he created a gap in the Austrian 
ranks. The Swiss rushed through the opening, and won 
the battle in hand-to-hand fighting. Arthur M. Selvi 
Winkle, Rip Van. See Rip Van Winkle. 
Winnebago, Lake. See Lake Winnebago. 
Winnebago Indians, ww uh BAY goh, were an 


Harpo/King World 
Oprah Winfrey 


James L. Stokesbury 
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eastern woodland tribe. The language of the Winne- 
bago resembled that of the Sioux (see Sioux Indians). 
Tribal traditions say that at one time the Winnebago 
lived near the Missouri River, but that they were forced 
east and settled near Green Bay in Wisconsin. The tribe 
hunted buffalo, caught fish, and raised corn and squash. 
They built long lodges with arched roofs and arbors 
over the entrances. Chiefs, who were sometimes 
women, inherited their rank. Important tribal ceremo- 
nies included the Medicine Dance, organized around a 
secret society, and the Winter Feast, a war ceremony. 

The Winnebago were nearly destroyed by the Illinois 
sometime before 1670. But small groups continued to 
live along Lake Winnebago and elsewhere in southern 
Wisconsin and northern Illinois. They were friendly to 
most nearby tribes, and to the French. During the Revo- 
lutionary War and the War of 1812, the Winnebago 
sided with Britain. Some Winnebago lived in a village, 
now Called Prophetstown, on the Rock River in Illinois. 
The town was named after their leader, Wabokieshiek 
(White Cloud), who was called the Prophet. The Winne- 
bago ceded their lands in Wisconsin and Illinois to the 
federal government in the 1830's. They were moved to 
Minnesota, then to South Dakota, and finally to Ne- 
braska. Some of the Winnebago refused to leave Wis- 
consin and Minnesota, and they still live there. Accord- 
ing to the 1990 United States census, there are about 
7,000 Winnebago. Robert E. Powless 

See also Nebraska (History). 

Winnemucca, win uh MUHK uh, Sarah (1844?- 
1891), was an American Indian who won fame for her 
criticism of the governments mistreatment of her peo- 
ple. Winnemucca, a member of the Paiute tribe, began 
to speak out against the government as early as 1870. 
She later established two schools for Indian children. 

Winnemucca, called 7hoc-me-tony (Shell Flower) by 
the Paiute, was born near Humboldt Sink in what is now 
Nevada. During the late 1860's and the 1870's, she served 
as an interpreter, guide, and scout for various govern- 
ment officials. In the 1870's, she protested such abuses 
of the Paiute as seizure of their lands and an Army attack 
on a Paiute settlement. 

In 1880, Winnemucca met on her people's behalf with 
President Rutherford B. Hayes. The next year, she lec- 
tured in Boston and other Eastern cities on the govern- 
ment's mistreatment of the Paiute. She also wrote a book 
called Life Among the Paiutes: Their Claims and Wrongs 
(1883). In 1881, Winnemucca opened a school for Indian 
children at Vancouver Barracks, an Army post in the 
Washington Territory (now Washington). She later 
founded a school for Paiute children near Lovelock, Ne- 
vada. W. Roger Buffalohead 
Winnetka Plan, wuh NEHT ku, is a teaching plan de- 
signed to provide individualized instruction. It was de- 
veloped in the public elementary and junior high 
schools of Winnetka, Illinois, after World War | (1914- 
1918). It influenced widely the growth of the progressive 
education movement. According to the plan, teachers 
deal with each pupil individually so that pupils can de- 
velop their own particular abilities at their own rate of 
speed. Pupils work alone in their regular studies, but 
take part in many group activities in which their achieve- 
ments are not measured. Douglas Sloan 
Winnie-the-Pooh. See Milne, A. A. 
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Winnipeg, WIHN uh rcnz, is the capital of Manitoba 
and one of Canada’s largest cities. It is Canada’s main 
grain market and one of the nation’s leading centers of 
culture, finance, and trade. More than half of Manitoba’s 
people live in the city. 

Winnipeg lies about 60 miles (97 kilometers) north of 
the Canadian-United States border and almost midway 
between the Atlantic and Pacific oceans. Its central loca- 
tion makes the city the chief transportation center link- 
ing eastern and western Canada. It is also a principal dis- 
tribution point for goods traveling west from eastern 
Canada. 

Winnipeg has the nickname Gateway to the West The 
city was named after Lake Winnipeg, about 40 miles (64 
kilometers) to the north. The word Winnipeg comes 
from the Cree Indian words win-nipi, meaning muddy 
water. 

The city covers 180 square miles (465 square kilome- 
ters). Winnipeg lies at the junction of the Red and Assini- 
boine rivers in southern Manitoba. 

Main Street, once an important settlers’ trail, is Win- 
nipegs chief north-south street. Portage Avenue, the be- 
ginning of the old overland route between Winnipeg 
and Edmonton, Alberta, is the city’s main east-west 
street. 

The 33-story Toronto-Dominion Centre, Winnipeg's 
tallest structure, rises 413 feet (126 meters) at Main and 
Portage. The city's chief public buildings are in the near- 
by Civic Centre. The Manitoba Legislative Building 
stands on the Mall in a park on the north bank of the 
Assiniboine River. 

Winnipegs metropolitan area covers 1,603 square 
miles (4,151 square kilometers). The Winnipeg metropol- 
itan area ranks as one of Canada’s largest metropolitan 
areas in population. It is Manitoba's only Census Metro- 
politan Area as defined by Statistics Canada. 





The Winnipeg Art Gallery 
helps make the city one of the 
leading cultural centers of 
Canada. Winnipeg, the capital 
of Manitoba, lies in the south- 
ern part of the province. 





The Winnipeg Art Gallery (Ernest Mayer) 


The people. More than 80 percent of Winnipeg's 
people were born in Canada, and most are of mixed Eu- 
ropean ancestry. About one-third of the city’s people 
have British ancestors. The next largest ethnic groups 
are French people, Germans, and Ukrainians. The city 
also has a large number of Indians and métis (people of 
mixed Indian and white ancestry). 

Economy. Winnipeg lies in the plains that cover part 
of southern Manitoba, a rich grain-growing region. The 
Winnipeg Commodity Exchange is Canada’s major grain 
market. The Canadian Wheat Board and many grain 
companies have their main offices in Winnipeg. The 
Winnipeg Stock Exchange helps make the city a major 
financial center. 

The city is also an important transportation center. A 
number of major nationwide trucking companies have 
their headquarters in Winnipeg. Canada’s two transcon- 
tinental railroads—the Canadian National Railway and 
the Canadian Pacific Railway—and a United States rail- 
road provide passenger service to the city. The Trans- 
Canada Highway and Manitoba's main highways pass 
through Winnipeg. Winnipeg International Airport is 
one of the busiest airports in Canada. 


Facts in brief 


Population: 619,544. Metropolitan area population—67\ ,274. 

Area: 180 mi’? (465 km’). Metropolitan area—1,603 mi? (4,151 km’). 

Altitude: 784 ft (239 m) above sea level. 

Climate: Average temperature—January, —2 °F (—19 °C); July, 
68 °F (20 °C). Average annual precipitation (rainfall, melted 
snow, and other forms of moisture)—21 inches (53 centime- 
ters). For the monthly weather in Winnipeg, see Manitoba 
(Climate). 

Government: Mayor-council. Terms—3 years for the mayor and 
15 councilors. 

Founded: 1870. Incorporated as a city in 1873. 
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Important products made by Winnipeg area factories 
include aerospace equipment, clothing, electronics, 
farm machinery, furniture, processed foods, and trans- 
portation equipment. The Royal Canadian Mint in Win- 
nipeg supplies all Canadian coins and also coins money 
for foreign countries without mint facilities of their own. 

Education. Winnipeg's public school system has 
about 255 elementary and high schools. The city also has 
about 40 parochial and private schools. Local property 
taxes provide the chief source of revenue for the public 
schools. The provincial government also provides some 
funds for school expenses. 

The University of Manitoba was founded in Winnipeg 
in 1877. Other schools of higher education are the Uni- 
versity of Winnipeg, in the downtown area; and Red Riv- 
er Community College, which provides training in tech- 
nical and office skills. 

Cultural life. Winnipeg is one of the chief cultural 
centers of Canada. The world-famous Royal Winnipeg 
Ballet, the Winnipeg Symphony Orchestra, and the 
Manitoba Opera Association perform in the Centennial 
Concert Hall. The hall is part of the Manitoba Centennial 
Centre, which also includes the Manitoba Theatre Cen- 
tre, the Museum of Man and Nature, and a planetarium. 
The Winnipeg Art Gallery attracts many visitors. The city 
is also home to the Mennonite Heritage Centre and the 
Ukrainian Museum of Canada. 

A public library system operates branches throughout 
the city. The Winnipeg Centennial Library is the main 
branch. The city has two daily newspapers, the Win- 
nipeg Free Pressand The Winnipeg Sun. About 5 televi- 
sion stations and about 10 radio stations serve Win- 
nipeg, including one French-language television station 
and one multilanguage radio station. 

Winnipeg has about 900 parks, squares, and athletic 


City of Winnipeg 
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Winnipeg, a major transporta- 
tion center, lies in southern 
Manitoba at the junction of 
the Red and Assiniboine riv- 
ers. The map shows the city 
and major points of interest. 
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fields. Assiniboine Park, covering 375 acres (152 
hectares), is the largest park. It includes beautiful gar- 
dens and a zoo. The Assiniboine Forest, a 692-acre (280- 
hectare) nature preserve, lies south of the park. The 
Winnipeg Blue Bombers of the Canadian Football 
League play their home games in Winnipeg Stadium. 

Ross House, western Canada’s first post office, is in 
downtown Winnipeg. It opened in 1855. Lower Fort Gar- 
ry National Historic Park, north of Winnipeg, has the 
only stone fur-trading post still standing in North Ameri- 
ca. The post dates from the 1830's. 

Government. Winnipeg has a mayor-council govern- 
ment. The voters in each of Winnipeg’s 15 wards (voting 
areas) elect one councilor to the city council. The coun- 
cilors serve three-year terms. The voters also elect a 
mayor to a three-year term as administrative head of the 
government A five-member board of commissioners, 
including a chief commissioner, supervises various de- 
partments of the government. Property taxes provide 
about two-thirds of Winnipeg's revenue. 

History. The Assiniboine and Cree Indians lived in 
what is now the Winnipeg area before the first whites 
arrived. In 1738, Sieur de La Vérendrye, a French-Cana- 
dian fur trader, became the first white person to reach 
what is now Winnipeg. He built Fort Rouge at the junc- 
tion of the Red and Assiniboine rivers and traded for 
furs with the Indians. See La Vérendrye, Sieur de. 

During the early 1800's, the Winnipeg area became 
the center of fur-trade rivalry between the North West 
Company and the Hudson’s Bay Company. In 1812, Scot- 
tish and Irish farmers set up the area's first permanent 
settlement along the Red River (see Manitoba [The Red 
River Colony]). The Hudson’s Bay Company absorbed its 
chief rival in 1821. That year, the company enlarged Fort 
Gibraltar, a post at the site of present-day Winnipeg, 
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and renamed it Fort Garry. It rebuilt the fort in 1835 and 
called it Upper Fort Garry. A trading post north of Win- 
nipeg was known as Lower Fort Garry. Upper Fort Garry 
became the center of the Red River settlement. 

In 1870, Manitoba entered the Dominion of Canada. 
The Red River settlement was renamed Winnipeg that 
same year, and it became the capital of the new 
province. It was incorporated as a city in 1873. By then, it 
had about 1,900 people. In 1878, Manitoba's first railroad 
linked Winnipeg and St. Paul, Minnesota. The Canadian 
Pacific Railway connected Winnipeg with eastern Cana- 
da in 1881. The government's offer of free land in west- 
ern Canada helped Winnipeg's population grow during 
’ the late 1800's. 

During the early 1900's, large numbers of Europeans 
settled in Winnipeg. Industry grew rapidly in the city 
during this period, and Winnipeg became the manufac- 
turing center of western Canada. The opening of the 
Panama Canal in 1914 slowed Winnipegss expansion. 
Companies in eastern Canada could now send their 
products to the West more cheaply by ship through the 
canal than by railroad. Winnipegs economy continued 
to suffer during the Great Depression of the 1930's. 

During World War Il (1939-1945), sharp increases in 
the demand for livestock, lumber, metals, and wheat 
brought prosperity back to Winnipeg. Between 1946 
and 1950, about 200 industries began in Winnipeg. The 
city’s population fell during the 1960's, partly because of 
a trend toward suburban living. 

In 1960, the Manitoba legislature established the Met- 
ropolitan Corporation of Greater Winnipeg to adminis- 
ter a number of services for Winnipeg and 11 of its sub- 
urbs. These services included planning and zoning, 
public transportation, and water supply. Each municipal- 
ity in the corporation also had its own governing coun- 
cil to administer local affairs. 

In 1971, the Manitoba legislature combined Winnipeg 
and the suburbs into one municipality, the unified city of 
Winnipeg. The merger, which took effect on Jan. 1, 1972, 
greatly increased the citys area and population. 

A downtown building boom began in the 1960's and 
1970's. Tall apartment and office buildings and hotels re- 
placed many old structures. New construction included 
the Winnipeg Convention Centre, which opened in 
1975, and a system of enclosed walkways above the 
streets. 

In 1981, the city, provincial, and federal governments 
launched the Winnipeg Core Area Initiative. Through 
this program, the three governments provided funds to 
improve education, social services, and economic de- 
velopment in a 10-square-mile (26-square-kilometer) 
area of the inner city. The Core Area initiative included 
renovation of historic office and warehouse buildings in 
the downtown Exchange district, and construction of a 
shopping and residential complex on Portage Avenue. 
The city, provincial, and federal governments also 
formed a public corporation to develop a 56-acre (23- 
hectare) historic area called the Forks. This area, which 
is located at the junction of the Assiniboine and Red 
rivers, includes many sites from Winnipeg's early days 
as a fur-trading center. The Forks opened to tourists in 
1990, but development was to continue for many years. 

John S. Brierley 
Winnipeg, Lake. See Lake Winnipeg. 


Winnipeg River is part of the Saskatchewan-Nelson 
river system that empties into Hudson Bay. The Win- 
nipeg is 140 miles (225 kilometers) long. It rises in west- 
ern Ontario and winds west, draining the Lake of the 
Woods. It empties into Lake Winnipeg, near the city of 
Winnipeg. Hydroelectric generating stations on the river 
supply some of Winnipeg's power. In pioneer days, the 
Winnipeg River was on the fur-trade route to the North- 
west. See Manitoba (physical map). John S. Brierley 
Winslow, Edward (1595-1655), was a founder of Plym- 
outh Colony. He joined the Pilgrims in Leiden, the Neth- 
erlands, and came to Plymouth on the Mayflower in 
1620. Winslow and Susanna White became the first cou- 
ple to marry in the new colony. Winslow arranged the 
first treaty with the Indian chief Massasoit and explored 
and traded with the Indians. Winslow served as an as- 
sistant to the governor for 20 years and as governor of 
the colony for three. Winslow left Plymouth in 1646 and 
served in Oliver Cromwell's government in England. He 
was born in Droitwich, England. James Axtell 
Winston-Salem (pop. 185,776) is a world tobacco cen- 
ter. It produces tobacco products and serves as a leaf- 
tobacco market. The city is located in northwestern 
North Carolina near the Blue Ridge Mountains (see 
North Carolina [political map]). With Greensboro and 
High Point, the city forms a metropolitan area with 
1,251,509 people. 

Winston-Salem also produces electronic equipment, 
fabrics, furniture, hosiery, and men’s and boys knitwear. 
The city is the home of Forsyth Technical Community 
College, Salem College, Wake Forest University, and 
Winston-Salem State University. 

A group of Moravians founded Salem in 1766. Win- 
ston was founded in 1849 and consolidated with Salem 
in 1913. Winston-Salem is the seat of Forsyth County. It 
has a council-manager government. Jerry L Surratt 
Winter is the coldest season of the year. The Northern 
Hemisphere, the northern half of the earth, has winter 
weather during December, January, February, and early 
March. In the Southern Hemisphere, winter weather be- ° 
gins in late June and lasts until early September. For 
dates of the first day of winter and information about the 
position of the earth and sun during winter, see Season. | 

During winter, the polar region is especially cold be- 
cause the sun does not rise there for weeks or months 
at a time. Cold, dry air moves south from this region, 
bringing cold weather. Storms move from west to east 
along the southern edge of the cold air. In the United 
States, winter storms produce large snowfalls in some 
areas. The most snow falls in the western mountains and 
in much of the northern region east of the Rocky Moun- 
tains. Many winter storms bring rain to warmer south- 
ern areas. The lowest winter temperatures usually occur 
in the middle of all continents. John E. Kutzbach 

See also December; January; February; March. 
Winter depression. See Seasonal affective disorder. 
Winterberry, sometimes called black a/der, is a shrub 
related to the American holly. Many winterberry plants 
grow in swamps and wet, wooded areas in eastern 
North America. The plant grows 6 to 12 feet (2 to 4 me- 
ters) tall. Its bright red berries appear in autumn. 

Jerry M. Baskin 


Scientific classification. The winterberry belongs to the 
holly family, Aquifoliaceae. Its scientific name is //ex verticillata. 





_ Wintergreen is a hardy woodland plant that bears 

white flowers. It grows in almost all parts of the North- 

ern Hemisphere and received its name because its 

_ leaves remain green all winter. The name also applies to 

other plants of this type. The wintergreen is a low- 
growing shrub with creeping, or subterranean, stems. 
Its glossy oval leaves cluster at the top of short, erect 

reddish branches. Its attractive flowers are shaped like 


urns. The flowers cannot be seen easily because the 
plant's leaves hide them. The plant produces a bright 
red berry. Wintergreen provides a pleasant-smelling, 
_ pleasant-tasting oil. Wintergreen oil serves as a flavoring 
_ for candy, medicine, chewing gum, and tooth powder. 
James L Luteyn 
Scientific classification. Wintergreen is in the heath family, 
_ Ericaceae. It is Gaultheria procumbens. 
Winthrop, John (1588-1649), an American colonial 
leader, was a Puritan governor of the Massachusetts Bay 
Colony. He was appointed governor in 1629 by the Mas- 
_ sachusetts Bay Company. In 1630, Winthrop sailed to 
_ Salem, a settlement in the colony, and led about a thou- 
_ sand English colonists to Massachusetts Bay. He suc- 
ceeded John Endecott as governor and helped found 
' Boston. 
In 1631, the colony voted to allow Winthrop to remain 
» as governor, a post he held numerous times during the 
_ rest of his life. As governor, Winthrop helped the colony 
maintain a certain amount of political independence 
from England. He also supported the banishment of 
Roger Williams and Anne Hutchinson from the colony. 
Williams and Hutchinson headed religious groups 
_ whose beliefs differed from the strict Puritanism of the 
_ colony's leaders. 

Winthrop was born on Jan. 12, 1588, in Edwardstone, 
England, in the county of Suffolk. He attended Cam- 
bridge University and practiced law. A statue of him rep- 
resents Massachusetts in the United States Capitol. 
Winthrop’s son John Winthrop, Jr., served as colonial 

governor of Connecticut. John W. Ifkovic 
Winthrop, John, Jr. (1606-1676), was a colonial gover- 
nor of Connecticut. In 1662, he got a charter from King 
Charles II of England that gave Connecticut the right to 
govern itself and elect its own rulers. The charter served 
| as Connecticut's constitution until 1818. 
' Winthrop was born on Feb. 12, 1606, in Groton, Eng- 
land, in the county of Suffolk. After studying law in Lon- 
| don, he sailed to America in 1631. Winthrop was elected 
| governor of Connecticut in 1657 and every year from 
1659 until his death. He also practiced medicine; wrote 
_ on scientific subjects; established iron, lead, and salt 
works; and was a merchant and farmer. In 1663, he be- 
» came the first North American to be elected to the Royal 
_ Society, an important scientific organization in England. 
_ Winthrop’s father, John Winthrop, served as governor of 
the Massachusetts Bay Colony. John W. Ifkovic 
| Wintun Indians, wihn TOON, also spelled Wintuan, 
are a group of three tribes from the Sacramento Valley 
_ of north-central California. The tribes are the Wintu, 
Nomlaki, and Patwin. Their territory originally extended 
from the Sacramento River to the foothills of the Califor- 
nia Coast Range and from the source of the Trinity River 
to the mouth of the Sacramento (see California [physical 
| map)). Each village consisted of an extended family of 20 
, to 200 people Jed by a hereditary male chief. For food, 


—— 
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the Wintun hunted, fished, and gathered acorns. The 
Wintun had strong traditions of sacred song and dance. 
They took part in a religious revival called the Ghost 
Dance that began among the Paiute Indians in the late 
1860's and quickly spread to other tribes. 

In the early 1800's, Spanish missionaries and settlers 
took many Patwin to live at missions. A malaria epidemic 
killed large numbers of Wintun along the Sacramento 
River between 1830 and 1833. During the 1850's, white 
settlers and gold miners poured into Wintun lands. 
Fighting between Wintun and whites led to the Indians’ 
being forced onto reservations by the United States gov- 
ernment. Some escaped from the reservations. They 
worked for ranchers and lived in small communities 
called rancherias. About 1900, the government recog- 
nized the rancherias as Indian property. Today, many 
Wintun live throughout California, about 400 of them on 
or near rancherias. Victoria D. Patterson 
Wire is a Jong, thin, flexible metal rod that has a uni- 
form cross section. Only ductile metals, or metals that 
can be easily drawn out, can be used for making wire. 
The chief ductile metals are copper, steel, brass, tung- 
sten, gold, silver, and aluminum. 

How wire is made. From early ages until the 1300's, 
wire was made by hammering metal into plates. These 
plates were then cut into strips and rounded by beating. 
Then crude methods of “drawing” wire were introduced. 
Machine-drawn wire was first made in England in the 
mid-1800's. Today, all wire is machine-made. Steel or 
iron billets, 2-inch (5-centimeter) square blocks of metal, 
are heated and run through rollers that press them into 
smaller, longer shapes. They come out as long rods 
about ; inch (6 millimeters) in diameter. The rods are 
cast into coils and cleansed in sulfuric acid and water. 

Pulling the rods through a series of tungsten carbide 
dies draws them out to form wire. The die has a funnel- 
like shape with a round opening smaller than the rod. 
The rod, which is pointed at one end by hammering, 
may be run into the die as thread runs through the eye 
of a needle. When the pointed end passes through the 
die, it is seized with a pair of pincers, which are operat- 
ed mechanically or by hand, and drawn far enough to 
be attached to an upright drum. The drum rotates, pull- 
ing the wire through the die. The wire winds on the 
drum. Fine wire is drawn through a series of dies of 
continuously decreasing diameters. Drawn wire tends 
to harden, and so it is softened and made less brittle by 
being heated in a furnace. For drawing the finest wires, 
extremely hard dies made of diamonds are used. 

Sizes of wire. The size of wire differs according to its 
gauge, or diameter. American, or Brown and Sharpe, is 
the standard gauge used in the United States for copper 
and other nonferrous wire. This gauge varies from No. 
000000, which is 0.58 inch (15 millimeters) in diameter, to 
No. 51, which is 0.000878 inch (0.022301 millimeter). 
Sometimes other U.S. standards or the imperial gauge 
of England are used. France and Germany use gauges 
based on the millimeter. The stee/ wire gauge is the U.S. 
standard gauge for steel wire. Wire may be drawn 
through specially shaped dies to be made square, oval, 
flat, or triangular. But most wire is round. 

Uses of wire. Manufacturers make telephone and 
electric-power wires of copper and aluminum, which 
are unusually ductile as well as good conductors of 
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How wire is made 


Billet 


Ingot 





Rollers press an ingot of hot metal into a longer shape 
called a bloom. Further rolling of the bloom produces a bar 
called a billet, which is 2 inches (5 centimeters) square. 


Bath Hot-air baker 





The rod coil is cleansed in a bath of sulfuric acid and water. 
Then it is coated with lime. A hot-air baker dries the lime 
coating, which will act as a carrier for a lubricant. 


electricity. The very thin wires used in telescopes are 
made of platinum. People use wire in making nails, 
fences, watch springs, screens, and strings for musical 
and scientific instruments. Wire is also used in automo- 
bile springs, bolts, nuts, paper clips, screws, and staples. 
Magnet wire is used in generators and motors. Wire 
netting, gauze, and cloth are woven from wire. Wire 
ropes and cables consist of wires twisted together. 
Large suspension bridges are supported by steel-wire 
cables, which consist of many wires bunched together. 
Wire ropes are used in mining and oil drilling. Optical 
fibers, a type of wire made from glass, are used for high- 
speed data transmission. Melvin Bernstein 


Related articles in World Book include: 
Annealing 
Barbed wire 
Cable 
Copper (Copper wire) 
Ductility 
Fiber optics 


Wire fox terrier is a popular breed of small, sturdy 
dogs. It has a rough, wiry, white coat, usually with patch- 
es of black or tan, or both black and tan. Its head is long 
and narrow with small ears that fall forward in a V 
shape. Its tail is short and erect. Wire fox terriers weigh 
about 15 to 19 pounds (7 to 9 kilograms). The American 
Kennel Club recognized the wire fox terrier as a breed 
in 1985. Until then, wire fox terriers and smooth fox terri- 
ers were regarded as a single breed, called fox terriers 
(see Smooth fox terrier; Dog [Terriers: picture)). 

The wire fox terrier was developed in northern Eng- 
land in the late 1800's. It originally was used in fox- 
hunting to drive the fox from its hiding place. Wire fox 
terriers have remarkable endurance, excellent eyesight 
and a keen sense of smell. They are friendly and good- 
tempered and make good pets. They also are excellent 
watchdogs. 


f 


Critically reviewed by the American Fox Terrier Club 
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Rod Rod 





The billet passes through another series of rollers and 
comes out as a rod about + inch (6 millimeters) in diameter. 
Machines cast the rod into a coil for easy handling. 


Winding drum 





Die box Wire 


Rod coil 


The rod is lubricated and drawn through a die box onto a | 
winding drum. As it passes through the funnellike die, the 
rod becomes longer and thinner until it is wire. 


WORLD BOOK diagrams by Steven Liska 


Wire service. See News service. 


Wirehaired pointing griffon is a hunting dog that 
originated in France and the Netherlands in the late 
1800's. A good retriever, it shows where game is by . 
pointing its body toward the game. It has a rough, steel- | 
gray coat, with splashes of chestnut. The dog works de- 
liberately, locating game by scent on the wind. Owners 
usually dock (cut off) about two-thirds of the tail. The 
wirehaired pointing griffon stands 19 to 23 inches (48 to — 
58 centimeters) high at the shoulder and weighs from 50° 
to 60 pounds (23 to 27 kilograms). 


Critically reviewed by the American Kennel Club 
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WORLD BOOK photo by E. F. Hoppe | 
The wirehaired pointing griffon is a hunting dog. 


Wireless communication involves sending and re- 
ceiving information through the air or through space via 
electromagnetic waves, most often as radio waves. 
Wireless devices send and receive signals over dis- 


tances ranging from a few feet or meters to thousands 
of miles or kilometers. Many people use such small 
wireless communication devices as cordless tele- 
phones, walkie-talkies, pagers, and cellular telephones. 
The military often uses larger wireless units that can be 
carried or mounted in vehicles. All communications to 
aircraft and sea vessels are wireless. Artificial satellites 
relay telephone calls in the form of microwave transmis- 
sions. The remote-control devices that control home 
electronic equipment use infrared light waves. 

How wireless communication works. Essentially 
any information that people use can be transmitted 
wirelessly, including sound, text, still images, and video. 
A basic wireless communication system consists of 
three elements: (1) a transmitter, (2) a receiver, and (3) a 
wireless channel. The transmitter and receiver are elec- 
tronic devices, and the wireless channel is the set of 
paths over which the signals travel to reach the receiver. 

Unlike wire-based systems, wireless systems can 
function when the transmitter or receiver, or both, are 
moving. As the paths of the signals change, however, 


_ the signals can fade or become distorted. Thus, commu- 


nication is generally less reliable over a wireless system 
than over a wire-based system. 

The signals propagate (travel) via a carrier wave. This 
wave begins as a continuous wave pattern, but it is mod- 
ulated (altered) in one or more of three ways to include 
a representation of the information. In amplitude modu- 
lation (AM), changes in the strength of the carrier wave 
represent the information. Frequency modulation (FM) 
varies the number of cycles per second of the carrier 
wave. Phase madulation (PM) alters the phase of the car- 


_ rier wave by shifting a wave to its negative value, result- 
_ ing in the periodic occurrence of two wave crests or 


troughs in a row rather than alternating crests and 
troughs. Information in digital (numeric) form may be 


» sent via any of the three modulation methods. 


History. Wireless communications began in the late 
1880's when the German physicist Heinrich Hertz 
showed that electromagnetic waves existed and could 
be transmitted and received through the air. He thus 
proved theories proposed in the 1860's by the Scottish 
scientist James Clerk Maxwell. In 1891, Nikola Tesla, an 
American inventor from Austria-Hungary, invented the 
Tesla coil, a device that is still used in wireless commu- 
nication. The Italian American inventor Guglielmo Mar- 
coni made one of the earliest long-distance wireless 
transmissions in 1895. Since the early 1980's, the number 
of wireless systems that use digital technology has 
greatly increased. David W. Matolak 

Related articles in World Book include: 


Cellular telephone Radio 

Digital technology Remote control 
Hertz, Heinrich Television 
Marconi, Guglielmo Tesla, Nikola 
Maxwell, James Clerk Walkie-talkie 


Wiretapping usually means the interception of tele- 
phone conversations by a listening device connected to 


_ the telephone wire or placed nearby. The message may 


be heard live, or it may be recorded or transmitted to 
another location. 

Wiretapping is sometimes used in an investigative 
procedure called audio surveillance. The term wiretap- 
ping sometimes refers to the use of any electrical or 
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electronic device to eavesdrop on private conversations. 
But the interception of nontelephone conversations is 
usually called bugging or electronic eavesdropping. 

Sophisticated methods and devices allow eavesdrop- 
ping in nearly any situation. Some types of microphones 
may be attached to a wall or door so that conversations 
can be overheard through the partition. Directional mi- 
crophones may be beamed or focused to pick up con- 
versations from long distances. Even greater distances 
can be overcome by concealed miniature microphones 
and transmitters that send messages to a radio receiver. 

In most countries, the right of people to speak freely 
in their homes and businesses and in public places— 
without fear of eavesdroppers—is considered extremely 
important. Many nations, states, and provinces have 
passed laws restricting or prohibiting various types of 
electronic surveillance. But much illegal eavesdropping 
continues, both by individuals and by governments. 

In the United States, the problem of wiretapping and 
electronic eavesdropping has become a confusing and 
controversial legal issue. There is much disagreement 
about (1) the constitutionality of electronic surveillance 
by law enforcement agencies and (2) methods of con- 
trolling government eavesdropping if it is permitted. 
However, many Americans oppose wiretapping and 
bugging by either governments or private individuals. 

The wiretapping controversy began in 1928, when the 
Supreme Court of the United States ruled that wiretap- 
ping did not violate the Fourth Amendment to the Con- 
stitution. This amendment sets forth restrictions on 
search and seizure. 

In 1934, Congress passed the Federal Communica- 
tions Act, which prohibits the interception and public 
disclosure of any wire or radio communication. On the 
basis of this law, the Supreme Court ruled in 1937 that 
evidence obtained by wiretapping cannot be used ina 
federal court. Following this ruling, federal officials ar- 
gued that the 1934 law did not prohibit wiretapping by 
the government so long as the evidence was not used in 
court. Since 1940, U.S. presidents have claimed constitu- 
tional power to order wiretaps in matters of national se- 
curity. 

In 1968, Congress passed a law permitting federal, 
state, and local government agencies to use wiretapping 
and bugging devices in certain crime investigations. Be- 
fore undertaking such surveillance, an agency would 
have to obtain a court order. The law stated that nothing 
in it was intended to limit the president's constitutional 
authority to order wiretapping without court warrants in 
national security cases. 

In the late 1960's and early 1970's, the executive 
branch broadly interpreted the national security provi- 
sions of the 1968 law. It conducted electronic surveil- 
lance without court approval on a number of domestic 
radicals it considered subversive. In 1972, the Supreme 
Court ruled that such surveillance without a court war- 
rant was unconstitutional. Also in 1972, wiretapping of 
the Democratic Party's national headquarters became a 
main issue in the Watergate Scandal. Members of a 
committee working for the reelection of President Rich- 
ard M. Nixon, a Republican, were involved in this wire- 
tapping. See Watergate. 

See also Codes and ciphers; Warrant. 
Wireworm. See Click beetle. 


George T. Felkenes 
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Cows graze on a Wisconsin farm amid the state's rolling countryside. Farmers in Wisconsin 
raise thousands of herds of dairy cattle, earning the state the nickname of America’s Dairyland. 


Wisconsin Zhe Badger State 


Wisconsin is a Midwestern state of the United States 
that has long been famous for its dairy products. Thou- 
sands of herds of milk cows graze on the rich, green 
pastures of the rolling Wisconsin countryside. They 
make Wisconsin one of the nation’s leading milk pro- 
ducers. The state also produces about a third of the 
country's cheese and about a fourth of its butter. This 
tremendous output of dairy products has earned Wis- 
consin the title of America’s Dairyland. The processing 
of milk into butter, cheese, and other dairy products is a 
leading manufacturing activity in Wisconsin. Manufac- 
turing is more important to Wisconsin's economy than it 
is to the economies of most other states. 

Wisconsin is one of the leading states in the manufac- 
ture of machinery, food products, and paper products. 
The cities of southeastern Wisconsin produce construc- 
tion cranes, engines, machine tools, and other machin- 
ery. Besides dairy products, the state's food products in- 
clude canned and frozen vegetables, sausages, and 
beer. Northern Wisconsin has many paper mills. 

Most of Wisconsin’s workers are employed in service 


The contributors of this article are Gary C. Meyer, Professor 
of Geography and Natural Resources at the University of Wis- 

consin at Stevens Point; and Benjamin D. Rhodes, Professor of 
History at the University of Wisconsin at Whitewater. 











industries, which include education, finance, health 
care, and trade. The state's public university system is 
one of the largest in the nation. Milwaukee ranks as one 
of the Midwest's chief financial centers. Madison, Mil- 
waukee, and La Crosse have major medical centers. 
Ports along Lake Michigan and Lake Superior handle 
both foreign and domestic trade. 


The natural beauty and recreational resources of Wis- - 


consin attract millions of vacationers every year. Wis- 
consin has about 15,000 lakes to delight swimmers, fish- 
ing enthusiasts, and boaters. Hikers and horseback 
riders follow paths through the deep, cool north woods 


Grant Heilman 





>... — 


_———— 


a ee a 


- 


~~ 


of Wisconsin. Hunters shoot game animals in the forests © 


and fields. In winter, sports fans enjoy skiing, toboggan- 
ing, and iceboating. 

Wisconsin has won fame as one of the nation’s most 
progressive states. An important reform movement 
called Progressivism started in Wisconsin during the 
early 1900's. The state began many educational, social, 
political, and economic reforms that were later adopted 
by other states and the federal government. Many of 
these reforms were sponsored by the La Follettes, one 
of the most famous families in American political his- 
tory. 

Wisconsin led the way to direct primary elections, 
regulation of public utilities and railroads, pensions for 
teachers, minimum-wage laws, and workers compensa- 
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Grand Avenue Mall, in downtown Milwaukee, attracts many 
_ shoppers. Milwaukee is the largest city in Wisconsin. 


_ tion. Wisconsin also was the first state to end the death 
penalty for crime. 

«, The first schools for training rural teachers were es- 

tablished in Wisconsin, as were the first vocational 

schools. The University of Wisconsin was one of the first 
universities to offer correspondence courses. The na- 

_tion’s first kindergarten began in Wisconsin. Wisconsin 

| established the first library for state legislators. 

_ Wisconsin has been a leader in the development of 

farmers’ institutes and cooperatives, dairy farmers’ asso- 
ciations, and cheese-making federations. It also played a 

| major role in the founding of the Republican Party. One 

_of the nation’s first hydroelectric plants was installed in 

Wisconsin. Wisconsin was the first state to adopt the 

number system for marking highways. It passed the first 

law requiring safety belts in all new automobiles bought 
in the state. 

Wisconsin is an Indian word. It has several possible 
meanings, including gathering of the waters, wild rice 

4) country, and home /land. Wisconsin has been nicknamed 

the Badger State, and its people are known as Badgers. 

, | This nickname was first used for Wisconsin lead miners 
in the 1820's. Some of these miners lived in caves that 
they dug out of the hillsides. They reminded people of 

| badgers burrowing holes in the ground. 

Madison is the capital of Wisconsin. Milwaukee is the 

,. | State’s largest city. 
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Interesting facts about Wisconsin 
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WORLD BOOK ifustraflons by Kevin Chadwick 
The first practical typewriter was invented by Christopher 
Latham Sholes, with the help of Carlos Glidden and Samuel W. 
Soule, in Milwaukee in 1867. 


The first kindergarten in the United States was opened in 
1856 in Watertown by Mrs. Carl Schurz. Schurz had been a pupil 





First kindergarten 


of Friedrich Frobel, the father of the kindergarten movement, 
who started his first kindergarten in Germany in 1837. 


The world's first plant to produce electricity from water 
power began operating in Appleton in 1882. The plant was 
built on the Fox River. 


Malted milk was invented by 
William Horlick in 1887 in Ra- 
cine. 


The first woman commis- 
sioned by Congress to 
create a work of sculpture 
was Vinnie Ream of Madison. 
She was commissioned in 
1866 to produce a statue of 
Abraham Lincoln when she 
was only 18 years old. The 
statue, completed in 1870, 





stands in the U.S. Capitol. 








i | 3 

Mercury Marine 

Workers assemble outboard motors at a plant in Fond du Lac. 
Manufacturing is Wisconsin's leading economic activity. 


Wisconsin in brief 


Symbols of Wisconsin 


The Wisconsin coat of arms appears on both the 
state flag and the state seal. On the coat of arms, a 
sailor and a miner support a shield with symbols of x 
agriculture, mining, navigation, and manufacturing. A (\ n« 3 
small United States shield symbolizes Wisconsin‘s 

loyalty to the Union. The badger above the shield 
represents Wisconsin's nickname—the Badger State. 
The flag was adopted in 1913, and the seal was 
adopted in 1881. The name Wisconsin and the year it 
became a state, 7848, were added to the flag in 1981. 


WISCONSIN 
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General information 

Statehood: May 29, 1848, the 30th state. 

State abbreviations: Wis. (traditional); WI (postal). 

State motto: Forward. 

State song: “On, Wisconsin!” Words by J. S. Hubbard and 
Charles D. Rosa; music by William T. Purdy. 


The State Capitol is in Madison, Wisconsin's capital since 
1848. Territorial capitals were Belmont (1836), Burlington, 
now in lowa (1837-1838), and Madison (1838-1848). 







Land and climate 

Area: 56,145 mi? (145,414 km?), including 1,831 mi? (4,741 
km) of inland water but excluding 9,355 mi? (24,229 km?) 
of Great Lakes water. 

Elevation: Highest—Timms Hill, 1,952 ft (595 m) above sea 
level. Lowest—581 ft (177 m) above sea level along the 
shore of Lake Michigan. 

Record high temperature: 114 °F (46 °C) at Wisconsin 
Dells on July 13, 1936. 

Record low temperature: —55 °F (—48 °C) at Couderay on 
Feb. 4, 1996. 

Average July temperature: 70 °F (21 °C). 

Average January temperature: 14 °F (— 10 °C). 

Average yearly precipitation: 31 in (79 cm). 







Greatest north- 
- south distance 
314 mi (506 km) 






Greatest east- 
west distance + 
293 mi (472 km} vs 








Important dates Wisconsin became part of Wisconsin became the 
the United States. 30th state on May 29. 


| @ 1634 1783 1836 1848 


Jean Nicolet, a French explorer, Congress created the 


: 
landed on the Green Bay shore. Wisconsin Territory. 
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State bird State flower | State tree 
Robin Wood violet Sugar maple 
rf Population trend Year Population 
lation: 5,363,675 (2000 census) Millions eNO 2004 B78 
mong the states: 18th 8 Seen = 1980 1705,642 





julation density: 96 per mi? (37 per 
n’), U.S. average 78 per mi? (30 per 
2) 6 
ution’: 66 percent urban, 34 per- 
rural 

est cities in Wisconsin 


1970 4,417,821 
1960 3,951,777 
1950 3,434,575 
1940 3,157,007 
1930 2,939,006 
1920 2,632,067 
1910 2,333,860 
1900 2,069,042 





596,974 1890 —_—_1,693,330 
1880 —-:1,315,497 
208,054 2 1870 —-1,054,670 
102,313 1860 775,881 
90,352 _- 1850 305,391 
81,855 9 ee ee Se ee |e is 30,945 
70,087 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 
Sour ce: 2000 census, except for *, where figures are for 1990. Source: U.S. Census Bureau. 
_ Economy Gross state product Services 66% 
Chief products Value of goods and services pro- 
Agriculture: milk, beef cattle, hogs, duced in 1998: $157,761 000,000. : 
{ beets, cabbages. Services include community, busi- 
| Manufacturing: machinery, food ness, and personal services; fi- 
k products, fabricated metal prod- nance; government; trade; and 


transportation, communication, 
and utilities. /ndustry includes 
construction, manufacturing, and 


ucts, paper products, transporta- 
tion equipment, electrical equip- 


ment. aa : 
| Mining: crushed stone, sand and mining. Agriculture includes agri- 
gravel. culture, fishing, and forestry. 
| “ \ 
| Source: U.S, Bureau of Economic Analysis. Agriculture 2% Industry 32% 
} Government Sources of information 
State government For information about tourism, write to: Wisconsin Department 
Governor. 4-year term of Tourism, 201 W. Washington Avenue, P.O. Box 7976. Madison, 
State senators: 33; 4-year terms WI 53707-7976. The Web site at www.travelwisconsin.com also 
__ State representatives: 99; 2-year terms provides information. 
+ Counties: 72 For information on the economy, write to: Office of the Governor, 
125 S. State Capitol, Madison, WI! 53702. 
Federal government The state's official Web site at www.state.wi.us also provides a 


gateway to much information on Wisconsin‘s economy, govern- 


United States senators: 2 ment, and history. 


United States representatives: 9 (8) 
Electoral votes: 11 (10) 


*Figures in parentheses are for January 2003 and beyond. 


The state Legislature set up a teachers’ pension and Wisconsin adopted a state lottery to increase 
established a commission to settle labor disputes. government revenues. 





Robert M. La Follette, Sr. became governor, Wisconsin passed the first state 
and the Progressive Era began. unemployment-compensation act. 
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Jefferson ........ 7A\OVAl od] lls BaysiGe: see. -7 4518.J 15 GOlby saa cicaanies 1,616..F 11 Fifield! Mr sneer 989 Gall lola.s..isa see. Pee 1,298 . .E ze 
FUNC AM ees cere 24,316 ..H 11 Bear Creek ........ 415..D 3 Coleman ........... 716. 15 Fish Goeek= 2... E 16 lpmate. 0. us 0c E ie 
Kenosha ....... 149,577 ..K 15 Beaver Dam ....15,169..1 13 Collaxte ee ae Wpste Lets Florence® ........ 2,319 ..C 14 Iron Belt™ .........25seee Bll | 
Kewaunee ...... 20,187 ...F 1S Beechwood ............. H 4 Callinsisuayoxtsassaase - Fe Fond du Lac® ...42,203 ..H 14 iron Ridge ......... 998 ..H am 
LaCrosse ...... 107,120..H 9 Beetown ........... 734.K 10 ‘Coloma. 461... 1 Fontana... eee i7s4eek 3 Iron River ........ 1,059 ..B Se 
Lafayette ........ 16,137 ..K 11 Beldenville .............. eee Columbus ........ aA7oe ie? Footviller.. 7"... 7B8..K 2 Ironton . 2a ---ee 250 ..1 i 
Langlade ........ 20,740 ..E 13 Belgium: swe: 1,678 ..H_ 5 Combined Forest Junction .......... re 4 Irvingtone..........-2eeem F 2 
Lincoltic. «22 usc - 29.6410-E 1 Bell Cent@r2.. 2. 116... 10 Locks” =. .2um 2,422.G 14 Forestville ......... 429..D 6 Ithaca’. :... & ween 648 ..1 11 | 
Manitowoc ..... 82,BB7 ..G 15 Belleville ......... 1,908 .j 1 Commonwealth ...419 ..C 14 Fort Atkinson ...11,621..) 3 Ixoniat . . .. eee 642.1 3 
Marathon ...... 125,834 ..F 11 Belmont ........... G/L AS UL Como teereaeree 1,870 ..K 14 FOStOR .8 2c ee PO F 9 Jackson .......... 3,516 ..1 ae 
Marinette ...... 43,384 ..D 14 Beloit ........... SD ods Ue Gomstotkeocm ree D 8 Fountain City ...... 983..G 8 Jacksonport ....... 738 ..— 16 
Marquette ......15,832 ..H 12 Bentomiiccscccce. a. 976 ..K 11 Goncorghe 2023 | 3 foxBakemrre nee Welt, dal 2 Janesville® ...... 59,498 ..K 13 § 
Menominee ..... 4,562 ..E 13 Benlittiscun. « deci 5,406). dal Us Connorsville .......... Je & [FOR HOTMLE on coconne TAO? ll “Ss Jefferson ......... 7,338 .J ae 
Milwaukee ....940,164 ..J) 15 Bevent =....28..2 Wil esr 2 Conover ......... Walls) 6405 1 Francis Creek ...... Goll) ene Jericho ...)..........-emmM F ee 
Monroe......... 40,899 ..G 10 Big Bend’ ........ 1278-2) Contatiiie eee 98 ..E 10 Franklin ......... 29,494.) 5 Jim Falls ........... 2a E 
Oconto ......... 35,634 .F 14 Bighalls 25.2825. 85..D 2 Cooksville ............... 2: Franksvillet ...... 1,789..K 5 Johnson 
Oneida... ..... 36,776 ..D 12 Birchwood ........ 518..D 9 Coon Valley ....... 714 ..H 10 Frederic .....50.- 12620 & CREEK”. sae sue 1,5B1 ..) 
Outagamie..... 160,971 ..G 14 Birnamwood ...... rodr Ls' Cooperstown ....1,403..E 5 Fredonia ......... 1,934..H 5 Johnstown 
Ozaukee ........ B23l7eleal Binonven eee S15 Gul2z ‘Gonnellpeeneee 1466..E 9 Freedom......... yeh ade al Center ... a2... Seen K @ 
Repingeereer.. = 7,213.G 8 Black Creek ...... ler 3 Cornucopia ............. A 9 Fremont]...e-eeree 666 ..—E 2 Juda™...... e.e..- eee K @ 
Riercese- 36,804 ..F 7 Black Earth....... 1,320...) 12 Cottage Grove ...4,059.| 2 French Jump River ........ 311 ..£ 7g 
Polke 41,319..D 7 Black River Couderay se tee 96..D 9 Island*+ ....... 4,410..H 9 Junction City ....... 440 ..F 12 
POrage: 2.6 a..1 67,182 ..G 12 FallsOmae eee. 3,618 ..G 10 Crandon? ........ 1,961 ..D 13 Friendship® ........ 698 ..H 12 Juneau?” ee... 2,485 . J ais 
LHItXS Gegoweenoher 15,822 ..D 11 Blaiieevee ce 1,273 Grivitz, -3....3.5 me 998 ..E 15 Friesland .......... ZOBeene 2 Kaukauna .......12,983..£ 4 | 
Racine. --- 188,831 ..K 14 Blanchardville ..... 806 ..K 12 Cross Plains ...... 3,084.1 1 Folioneees teen S53 od] WP4 Kekoskee .......... 169..H GS 
Richland ........ 17,924 ..1 10 Blenker..........:...eeeewnen Felt Cuba City 2... 2 2,156 ..K 10 Galesville ........ 42a 9 Kellner .......0..... am G12 
Rack . Fee... 152,307 ..K 13 Bloor City saeetre yas 1 10 Cudahy 4220 nose. 18,429.J 5 allway isc.. os 4. cee D1 Kellnersville ....... 374..E 
ROShic: fee 5 15,347..D 9 Bloomer ......... 3,347 ..Eaeo Cumberland ..... 2,2B0..D 8 Gays Mills pam esa 625..1 10 Kendall... .. 00. o 469 ..H 11 
StUCroix tere... G9 dee Bloomingdale ........... { 10 Curtisstiscneee «>. -F 198° F 1 GenOatre esos 2637 leg Kennan ............ 171 ..D 10 | 
Sauk ... ae... gga225...1 12 Bloomington ...... 701 ..J 10 Cushing. . eee. . D 7 Genoa City ....... 1,949 ..K 14 Kenosha® ....... 90,352 ..K 
Sawyer ......... 1G)196R-Cu9 Blue Mounds ...... 70B..) 12 COsterRe sae. ee D1 Germania .......... 339..G 1 Keshenat® ....... 1,394 .F 
Shawano........ 40,664 ..F 13 Blue River ......... 429...) 10 Cylon .Frae ies 629.E 7 Germantown ...18,260..J 14 Kewaskum ....... 3,274 ..H 
Sheboygan ....112,646 ..H 15 Boardman.... ..........E 7 Date: <. «tice teen 2,2B8..E 3 GIOOSVille 4 oxo ssteena c Cm Kewaunee® ...... 2,806 ..G 
PaylOn sco. ac. 19,680 ..£ 10 Bodteemea a... 157 ao Daleyville ..a08.7....... J} 12 CCtieuete: . a 1,256..C 4 Kier... eee 3,450 ..G 
Trempealeau ...27,010..G 9 Bohners Dallastt.:-....-: eee Shisvele GilSIROCK .... ener oe E 16 Kieler 320. 6.20.02: eee K 
Vernon .........28,056.1 9 Lake’t ..:... 2230952 Kk 04 Dalton ...: «Oi. tee ss. GE CTE Ie 474 ..E 10 Kimberly ......... 6,146 .. 
Wilds. ccietog eae 21,0335;,.C12 Boltonville............... H 4 Dagbuty ; <.... e.g: Cea Gilmanton ......... 470.G 8 Kini) <5. gears 842... 
Walworth ...... 93,759 ..K 14 Bonduel ......... L416 20.3 CRaMe cay st cee es 799.1 1 GleaSone : «icant E 12 Kingston®2)..e-e 288 . . 
Washburn ...... 16,036" C8 Boscobel... _.... 3,047. J 10 Darien vo. .s. 56s 1,572°..K fe Glenloraw.. ee 93 . .D,10 Knapp ..2.-.-..79 421 .. 
Washington ...117,493..). 14 Boulder Darlington® ...... 2A1B..K 1) Glen Haven ........ ASD veke 9 Knellsville ......... eee 
Waukesha ..... 360,767 ..J 14 Junction 2: ¢.5.4..958.C Vz Data nin. oF ves ce seeerens | Glenbeulah ........ 3/8..G 6 Knowles ..............9 
Waupaca _......51,731..G 13 Bowler ....4.....343..6 2 Deer Fark 2.2306 7435 Be | Glendale ........ sister adi  S Kohler wee... 1,926 
Waushara_..... 2a7se.. a 13 Boyceville el OASE 6 Deerfield*........ Lo cl 13 Glenwood City ...1,1B3..E 8 Krakow ....0........90mm 
Winnebago ... .156,763 ..H 13 Boyd wvy.ue:-9-..600..F 10 De Forest ........ 7,368! at Glidden ee Gao Lac Courte Oreilles 
Wood is.....- 7559 Gell Brackett ee F 9 Delafield ......... 6472 ml o4 Goodman.......... 820 ..D 14 Reservation ...2,886 .. 
Breach ae or . S Relann Aa epee 7,956..K 3 eged Ee ernes 645..C B Lac du Flambeau - 
ati : randon . mole. .G 3 Delavan Othamia ee eee: J} 1 Reservation ...2, a 
Cities and villages Briggsville. et Laket.......... 2,358 Kas Grafton ......... 10,312.15 Lac LaBelle........ 329 
Abbotsford .. ..1,956..F 11 Brilieee ba go ame tel Denmark ........ ek ade Grand Marsh ............ H 12 La Crosse°® ...... 51,818 .. 
Abrams .... Al7/siz’ , Jo) 2! Brillion...... + PASBY) lars: De Pere ......... 20;559..E 4 Grand View ........ 483..B 9 Ladysmith® ...... 3,932 a 
Adams 1914 ..H 12 Bristal<......f...4,538..K 5 De Soto S66 10) 9 Granton....... ..., 406. 3F 10 LaifargGeen. es... 77508 
Adell .. 5I7..H 5 Brodhead . Poet BOR Kk 2 Diamond Bluff ........... F 7 Grantsburg® ..... 1,369..D 7 Lake Beulah ............. 
AMON .. 0... cece eee eee K 2 Brokaw... ..... 107 JE 12 Dickeyville....... 1,043 ..K 10 Gratiotee 252 ..K 11 Lake Delton ...... 1,982 .. 
Albany .. 1,191..K 1 Brookfield .....38,649..J 4 Dodge Fie ies G 9 Green Bay® ....102,313...G 15 Lake Geneva ..... 7,148 .. 
Albion . B23 |e Brooklyn ..., 944.) 1 Dodgeville® .....4,220.]) 11 Green Lake® ..... 1,100 ..H 13 Lake Mills ........ 4,B43 .. 
Algoma shy? 1D) (¢ Brooks ..abeq........-: G 1 Dorchester ........ 827 ..E 11 Green Valley ..... O245 Gard Lake Nebag- 
Allens Grove ............ K 3 Brothertown. ...1,404..F 4 Dousman ........ obs 3 Greenbush.......2,773..G 4 amOny........-- 1,015 
Allenton H 4 Brown Deer ....12,170..1 5 Downing .......... ?S/eaee 8 Greendale ...... 14405.J 5 Lake Toma- 
Allouez* ...... 15,443 ..G 15 Browns Lake’t ...1,933 ..K 14 Downsville .............. F 8 Greenfield ......35,476..) 5 hawkers... 1,160 .. 
Alitia® Seem. 2 42) G 68 Browntown ........252..K 12 Doylestown........ S25 ne 2 Greenleal Be... ..nenerr E 4 Lake Wa- 
Alma Center ....... 446.G 10 Bruce . s. J BYRD” 9 Dresser. e:.. eee Fav) Je" 7 Greenwood ...... 1,079 ..F 10 zeecha’t ......2,659Re 
Almena. ..........720..D 8 Brule ..591..B 9 Drummond ........ 541.B 9 Greshanpeeeeeee ot oe Cans Lake Wis- 
Almond ..... wane ee) de" 7 Brussels we el 2 - De Dunbar .........1,303..D 14 Grimms Beene ee) SOtant: 22:0 2,458 .. 
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Lakewood ......... 875. 
Lamartine ........ 1,616. 
Lancaster® ....... 4,070 . 
Land O'Lakes ...... 882 . 
Langlade........... 472 
feannon” .......... ,009 
Maiti ........-... 1,367 
LaPointe........... 246 
PSG) . oan 
MaVaille ............ 326 
lead Mine ............... 
lebanon ......... 1,664 . 
MBiidn.. .2yiees sss 510. 
ee 
TE ooh 6 cee eee 
SSSA ee 
Lima Center ............. 
Lime Ridge ........ 169 
Linden ............. 615% 
Little Chute ..... 10,476 . 
Little Suamico ....3,877 . 
Livingston ......... 5o7 ee 
od] ee 2,882 . 
Loganville ......... 276. 
Lohrville ........... 408 
Momira ........... 27233 
MTOM .«« ilde ccc es eons ) 
Lone Rock ......... 929 . | 
Mong Lake ......... 197 
Gl) 2a 
Lowell ............. 366 
Brivalinn.........5. 1,308 
DU coe 110 
BK) 5... wee eee 1,210. 
Luxemburg ...... 1,935; 
Lyndon Station ....458 . 
Bynxville ........... 176. 
BIS) once sane 3,440 . 
Mackville ................ 
Madison®...... 208,054 . 
Maiden Rock ...... 121. 
Manawa ......... 1) 35340) - 
Manchester ....... 848 
Manitowish 
Waters .......... 646. 
Manitowoc® ....34,053 . 
Maple Bluff ...... 308 . 
Maplewood ............. 
Marathon 
ity, ........... 1,640 . 
Marengo .......... 362. 
Maribel ............ 264 . 
Marinette® ...... 11,749 
Marion ........... 1,297 
Markesan ........ 1,396 
Marquette ......... 169 
Marshall ......... 3,432 
Marshfield _..... 18,800 . 
Martel ........... 1,070 
Marytown ..............- 
MASON ........05-6-- Thee 
SE? ea eee 
Mattoon ........... 466 . 
-Mauston® ........ 3,740 . 
Mayville ......... 4,902 
Mazomanie ...... 1,485 . 
McFarland ......! 6,416. 
Medford® ........ 4,350 . 
Medina .......... W235). 
Mellen............- 845 
Melrose ........... 529 
Melvina ............. 93 
Menasha........ 16,331 
Menominee 
Reservation ...3,216. 
Menomo- 
nee Falls ..... 32,647 . 
Menomonie® .. .14,937 . 
Mequon ........ 21,823 
Mercer .......... 1,732 
Merrill® ......... 10,146 
Merriflan .......... 585 
Merrimac.......... 416. 
Merton® .......... 1,926 . 
Middleton ...... 15,770 
Midway ................. 
MH. ...8....-.-4 617 
Mikana aye 
VEG. S6ee 
Milford ........... 1,055 . 
Milladore .......... 706 . 
Millersville .............. 
Millston ........... 136 . 
Milltown ........... 888 . 
Milton .......... Spl Se - 
;' Milwaukee® |. 596,974 . 
Mindoro ............... 
Mineral 
mm Point... ....... 2,407; 
| Mimocqua........ 4,859 . 
\Minong.... ....... Sh) © 
Mishicot .. ...... nh a22 
Modena ...........318 
miolePake .........00.005 
Mondovi......... 2,634 
iMonico ............364 
“Monona Rae: 8,018 
‘Monroe® .......10,843 
)’Monroe 
MemeCenter ...........0a.5- 
o | Montello® ........ 1,397 .. 
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Montfort... 
Monticello . 


Montreal ..... .. 


Morrison ..... 
Morrisonville 
Mosinee ...... 
Mount 
Calvary..... 
Mount Hope .. 
Mount Horeb . 
Mount Ida .... 


Mount Morris .... 
Mount Sterling .... 


Mount Vernon 


Muskego ..... 


Nashotah* ..... 


Navarino...... 
Necedah...... 
Neenah ....... 


Nekoosa ...... 
Nelson ........ 


New Auburn .. 
New Berlin ... 
New Diggings 

New Fane 
New Glarus ... 
New Holstein 
New Lisbon ... 
New London .. 


New Munster ............ 


New Rich- 


Niagara ....... 
Nichols ....... 
Norrie ........ 
North Bay ..... 
North Bend ... 


North Gape™. . .meege tne 


North Fond 
dulac...... 


North Freedom ....649 . 
.. 3,463 . 


Seer allee 


North Hudson. 
North Lake 
North Prairie .. 
Northwoods 


Beach ccise esa 


Norwalk 


Oakdale 
Oakfield....... 
Oconomo- 
WoC ........ 
Oconomo- 
woc Lake* .. 
Oconto® ...... 
Oconto Falls .. 
Odanaht...... 
Ogdensburg .. 
Ogema . 


Onalaska...... 

Oneidat 

Oneida Res- 
ervation .... 


©) ntanioneaate ere: 


Oostburg 
Oregon . 


Ortordville ...... 


Osceola ....... 
Oshkosh® ..... 
Osseo ......... 
Owen ......... 
Oxford ........ 


Paddock 

Lake .4y..... 
Palmyra ....... 
Paoli ... 


Pardeeville ..... 


Park Falls . 
Park Ridge 


Patch Grove ... 


_. 5,860 . 


ose Ne 
eo Sule 
.. 1,436. 


soll agSh3P2. 


rare 564 . 
4, 708%: 


coo 882 _. 


...1,669 . 
.... 936. 
eepet 536. 
Packwaukee .... 


2,574 


soe Hll A « 
so MPT 


Patzaue oo. ..8. 0 


Peebles... .. . 


Pelican Lake . 
Pell Laket 
Pella 
Pembine ... 
Pence . F 
Pensaukee . 
Pepin 
Perkinstown 
Peshtigo 


> ‘Does not appear on map; key shaws general location. 
| tCensus designated place unincorporated, but recagnized as a significant settled community by the U.S. Census Bureau. 
-° : 


Caunty seat. 


’ Places without populatian figures are unincorporated areas. 


~ 5aurce: 2000 census. 
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Pewaukee .— ..11,783..1 4 
Phelps ... Pl o12.0) AS U8) 
Phillips® .... P67 S."D ll 
Ehloxe ase. je le 
Pickerel econ ... eee le is! 
Pickétt)........c.@. See: G 3 
Pigeon Falls ....... 388..G 9 
PinesBlaff.......<:.5 ae el 
Pint; Creek ..........008 G 9 
Pine River ........ Unskay Mie Mee 
Pipe eq. ..:-.:-... eae Cul 
Pittsville ........... 866..G 11 
Plaines ee 792i 
Plainfield .......... 899.F 1 
Platteville .. . 9,989 ..K 11 
Pleasant 

Prairie ........ 16,136.K 5 
Plover .......... 10,520..E 1 
Plum aud Wee. 5/7 4eer So 
Plymouth ........ LEAN ee] oS) 
Polatid?. . # . 22 Ea 
Polat s.3) 3.5. eee: 995 ..E 13 
Poloniay 4 ee: D1 
Poplaresn cc ae: apy) dh 
Port Edwards ....1,944..G 11 
Port Wash- 

ington®... ... 10,467 ..1 15 
ROgayVitigue seer 420.A 9 
Porctage® .2%....: 9,725R 2 
Boskint....5..::. - eee. D 8 
Potawatomie 

Reservation ........... D 14 
Rotositianc tee FA cds UO 
Potten ee ate ya}. Lam 
Potter Lake*t..... 1,099 ..K 14 
Boundaee heer Shp) de St 
Powers Laket 1-500). Ke 4 
RGy:Sippitenec seer Me ode 2 
Roynetteme ee 2,cOGe taal 
Prairie du 

Chien® ........ 6,018.) 9 
Prairie du Sac ... 3,231.1. 12 
Prairie Farm ....... SUSmEanS 
Prentice ..........| 626 ..D 11 
Prescott .......... 3,764... 7 
Presque Isle ....... Sere Galz 
Princeton ........ 1,504 Gee 
Pulaskiey cscs 3: 3,060..D 4 
Pulcifer .- 26 ......:. eee. (od 
Racine® ......... 81,855 ..K 15 
Radisson eee 222..D 9 
Randolph ........ 1,869 ..H 2 
Random Lake ....1,551..H 5 
Readfield ................ E 3 
Readstown......... 395.1 10 
Red litte. A 10 
Red Cliff Res- 

ervation ....... 1,078.A 10 
Redgranite ...... 1,040..F 2 
Reedsburg ....... voll pron Ape G 
Reedsville........ Wlltee? ode Ss 
Reeseville*......... 703...) 13 
Reservet .........: 436.C 9 
R@tneéati see . Ste ee ie 
Reweye@ee. . 3." sa od) il 
Rhinelander® ....7,735..D 12 
Rib'lake;...... See 878..E 11 
Rib 

Mountain*t ....6,059 ..F 12 
Rice Lake ........ 8320..D 8 
Richfield ........ 10,373.46 4 
Richland 

Center® ....... sell iled| 11! 
Richwood ............... i] 
Ridgeland ......... 269) Ga 
Ridgeway CH) J] Ul, 
Ringle #e°........ 1408..C 1 
RIO Gr eo ene 938.H J 
Rio Creek’ ...5...........DI"6 
Riplinger .. 00a. eae 
Rinotite. cess. 6828 ..H 13 
River Falls .. ...12,560..F 7 
River Hills* ... ...1,631 1) 15 
Roberts. 3s is antes 969 ..—£ 7 
Rochester. ......1,]49.K 4 
RockiEIm.-.. =... 504.F 8 
Rock Falls... . 598.F 8 
Rock Springs ...... 425 Zeleil 
Rockbridge .. .....721..1 11 
Rockdale .... AW |] 2 
Rockfield. ——........... I @ 
Rockland ..... ....628..H 10 
Rockwood... ....... Ff 5 
Rolling 

Prairie .. oh eee 3 
Romet.. _ . S74e) 3 
Rosendale 923.G 3 
Rosholt . . 5182 Deel 
Rothschild 4970. € 1 
Roxhury .... 1/00" ee 
Royalton 1523 sacl 
Rudolph . 423, Gaz 
Riuralteted Beumegmee:. ...< fp 
Rusk ‘ eYid 6 G 
St. Anna . _. aGa 4 
St. Cloud... 497.G 4 
St. Croix Falls 2,083 =D? 
St. Croix Res- 

ervation 481 3G 38 
St. Francis 8,662 . | 5 


St. Germain 


. 1952 3@2 


St. Joseph 3,436 
St. Nazianz 749 
Salem... .. 9,871 
Sanborn ... 1,272 
Sand Creek 586 
Saronal... 00) #6 Soe 
Sauk City ......... 3,109 
Saukville ......... 4,068 . 
Saxeville ........... 974. 
SAXON. set ces S50 
Sayer Siew. he sens rors 
Scandinavia ....... 349 . 
Schofield ........ 2,117 
SENEGGal coc tices 893 
Sextonville ............. 
Seymour ......... 3/395e 
Sharon 1,549. 
Shawano® ....... 8,298 . 
Sheboygan® ... 50,792 . 
Sheboygan 

Falls. 4... 5.28 6,772 . 
Sheldonaaaceae 256 . 
Shell Lake® ...... 1,309 
SHERRY sree een « 809 
Sherwood ....... 7,550 . 
Shiocton ......... 954 
Shopiene) oc... nee 
Shorewood ..... liss76sr 
Shorewood 

Bills Rowe 7 S2e. 
Shullsburg ....... 1,246 . 
Silver Lake ....... 2eS4ileee 
Sinsinawa .............. 
Sirentee ee eee 988 
Sistem Bay eee ie. 886 
Slinger OR 3,901 
Sobiéskifereee. «<< eee 
Sokaogon 

Chippewa 

Reservation* 298 . 
Soldiers Grove ....653. 
Solon Springs ..... 576 . 
Somers .......... 9,059 . 
Somerset ........ 1,556 . 
South Byron ............ 
South Mil- 

waukee ...... 21,256 
South Range ........... 
South Wayne ...... 484 
Sparta saeeren eee 8,648 . 
Spencer ......... pas 2a 
SPOONER een. 2,05350 
Spread Eagle ....... ae 
Spring Green 1,444. 
Spring Lake........ 550 
Spring Valley ....1,189 
Springbrook ....... 36 . 
Stanley =... 6... 1,898 . 
Star Prairie ........ 574. 
Stephensville ........... 
Stetsonville ........ 563 . 
Steuben eee 177. 
Stevens 

Fontoeeee 24,551 
StileSMA.. .. eceke. 1,465 
StlITOR: seis deen cee tues 
Stockbridge ....... 649 . 
Stockbridge 

Reservation ...1,527 . 
Stockholm .......... 97 . 
Stoddard .......... 815. 
Stone Lake......... 544. 
Stoughton ...... 12,354 . 
Stratiord ......... 1 PASI 
Strummer ee 1,001 
Sturgeon Bay? . . .9,437 
Sturtevant. ....... 5,287 
Suamico ......... 8,686 
Sugar Camp ..... 1,781 . 
SUMMA] sag acoccond 688 
Summit Lake ........... 
Sun Prairie ...... 20,369 
Superior® ....... 27,368 
Superior ..........500 
SWIM) 5 cannsnccan,! 605 
SUSSOXES Aen 8,828 
SYMCOPa eres... >... 
Taycheedah .....3,666 
Gay loieree rer... 513% 
Tennyson .. ..370 
Theresa ..........1,252 
Thiensville .. . 3,254 
ihowoe os 1,536 
Three Lakes . 2,339 
Tichigan 

Lake’* Saat 
Tiffany 633). 
Tigerton 764 . 
Tilleda ee 
Tipler ce... .205 
Misch MIS Ramee eee 
Token Creek ......... 
Tamah ....... 8419 
Tomahawk ... 3,770 
Tonys] ee. 105 
Townsend .. 963 
Tregn 885 
Trempealeau .— .1,319 
Trevor .. Pa 
TunnelCity —..... 
Turtle Lake... 1,065 . 


Ont omar 


OS Tiga a eee NC) or I ein 


ImMZADA-O 


SORTA RED TAD Smet pT 


TASOMbOT—MANORR ON-TkKOQOD-mMa>—m 


oa 


li 


— 


~— 
BDH NNYSYNUNDWWOLUWUO 


— 
bw 


15 


id 
aow 


— 


_ 


—_— 
ub Omw’yOUOMAN—bhO~KO-—WwuU WUT 


— 
+O 


dl 
be od 


—_>_ —_ 


—_—>  _ 


— 


WOU POVUEN HSS OOANWUNUNDONOYO 


— = aed ed 


a 
=—DANMNN 


See 
Oa Lone 


_ 
ul 


10 
8 


Wisconsin 


MOST ace ee oe 
Twin Lakes 9,124 
Two Rivers . ...12,639. 
Underhill .......... 846 . 
Union 

Center . ... ....214 
Union Grove ..... 4,322 
UN itys ere ee 745 
DSO cc ren ine aotee- 
Valders ............: 948 
Valley 

Junction ............. 
Valinyieno- mee ane oe 
Van DYfie..a@”......... 
Verona...... 7,052 
VeSDE Gre cmena 541 
Wi Cle! oceoad  ansedieo 
Vicla ee 667 
Viroqua? ssa as: 4,335 
Wabeno 4) 264 
Waldo ..... . ..... 450 
Waldwick..... .... 500 
Wales ........ 2,523 
Walworth ........ 2,304 
Warrens ........... 286 . 
Wascotter oc cis. cs: rae 
Washburn® ...... 2,280 . 
Washington 

Island#eeee-.-.. 5... 
Waterford ....... 4,048 
Waterloo ........ 3,259 
Watertown ..... 21,598 
Waubeka............... 
Waukua ................ 
Waukesha® ..... 64,825 . 
Waumandee....... 515. 
Waunakee ....... 8,995 . 
Waupaca® ....... 5,676 
Waupun ........ 10,718 
Wausau® ....... 38,426 
Wausau 

West fen...) . Seeeee 
Wausaukee ........ Size 
Wautoma® ....... 1,998 .. 


Wauzeka .......... 768 . 
Wayne >. a... -. 1,727 

Wayside =: 3324 oacnace 
Webster ........... 653—2 
Wentworth ............. 
West Allis ...... : 61,254 .. 


West Baraboo ...1, 


West Bend® ....28,152 gi 


West La 

GROSSO} 22 e552 eee 
West Lima.............. 
West Mil- 

waukee’® ....... 4,201 . 
West Salem 4,540 . 
Westboro.......... 660 . 
Westby .......... 2,045 
Westfield ... .... WA7Ae 
Weston*® .... ... 12,079 . 
Weyauwega ..... 1,806 . 
Weyerhaeuser ....353 . 
Wheeler...........317. 
White Creek ............ 
White Lake ...... 329 . 
Whitefish Bay ...14,163 . 
Whitehall® ....... 1,651 
Whitelaw .......... 730. 
Whitewater ....13,437. 
Whiting .......... 1,760 . 
Wild Rose ... ..... 765. 
Willard ...... ..... 539. 
Williams Bay .. ..2,415 
Wilmot Beer. eee 
Wilson oe 176. 
Wilton .... .......- 519. 
Winchester ....... 454 
Winchester ......1,676. 
Wind Laket ...... Bidens 
Wind Point... ....1,853 
Windsort ... ....2,533. 
Winnebago .......... 
Winneconne . 2,401 
Winter . eroaas 
Wiota : 900 . 
Wisconsin 

Dells .... aici 
Wisconsin 

Rapids°® . 18,435 
Wisconsin 

Winnehago 

Reservation’ ......... 
Withee ..508 
Wittenberg ... ..1,177 
Wonewoac . 834 
Waodlard . ae 
Woodland “Tha! 
Woodman —_......: 96 . 
Woodruff .. 1,982 . 
Woaodville . 1,104 
Waodwarth -..: 
Wrightstown — ..1,934 . 
Wyalusing oo ee VAO) 
Wyeville 146 
Wyoacena 668 
Yuha .. ..92 
Zachow 
Zenda 


maak 


fat-hasl ct ataakaalasbetaal-otaetaal taal laakealotaniaal= “tee 
—_— 
Ww 


e) Fe fantail too 


Ptosae a see Sa) anl(g) 
NS 


— ee eee 


_ 
ADS 
— 


35D 


—_ 


—> « 
—OWW—UbSwWwH—OMmMhWwoH-wuUwu 


— ot 


tN 


12 


— = 


~ — 
Sahm =| SSeUVSINOW 


356 Wisconsin 


Wisconsin's natural beauty has made it a favorite vaca- 
tion spot with tourists in all seasons. Millions of people 
visit the state each year. Vacationers enjoy Wisconsin's 
sparkling lakes, rolling hills, quiet valleys, and cool, 
pine-scented breezes. In spring and summer, hikers and 
cyclists enjoy the countryside. The winters are ideal for 
cross-country skiing, skating, and snowmobiling. The 
state is host to the Birkebeiner, North America’s largest 
cross-country ski race. The World Championship Snow- 
mobile Derby takes place at Eagle River. 

The city of Milwaukee offers a wide range of ethnic 
and music festivals. Summerfest, a music festival, offers 





Door County, a popular vacation area 


Places to visit 


Visitors guide 


live music of every type. Summer theaters in the state of- 
fer plays of all types, from off-Broadway to Shakespeare. 
During late July and early August, Wittman Field in Osh- 
kosh becomes the busiest airport in the United States, 
as the Experimental Aircraft Association holds its annual 
Fly-In. 

Door County peninsula, in the northeast part of the 
state, features about 250 miles (400 kilometers) of Lake 
Michigan shoreline. Wisconsin Dells, another popular 
vacation spot, offers scenic boat rides and large water 
theme parks. Many annual events celebrate the state's 
rich ethnic heritage and diversity. 


Cameramann International, Ltd. from Marilyn Garman 





Apostle Islands, offshore from Bayfield, offer “deep-sea” fish- 
ing for trout and salmon. Visitors also enjoy camping, hik- 
ing, and sailing. 


Cave of the Mounds, between Mount Horeb and Blue 
Mounds, has hundreds of colorful stone formations in the 
cavern’s 14 rooms. 


Circus World Museum, in Baraboo, has a large collection of 
equipment from U.S. circuses. Displays include items used 
by the Ringling brothers, who started their world-famous cir- 
cus in Baraboo in 1884. Circus acts perform daily in summer. 


Door County, on Door Peninsula, is a popular vacation spot. 
Tourists enjoy the picturesque countryside. Popular activi- 
ties include camping, sailing, backpacking, and hiking. 


House on the Rock is a 22-room home 11 miles (18 kilometers) 
north of Dodgeville. It sits atop a huge rock that rises 450 feet 
(137 meters). It has six fireplaces, seven pools, unique an- 
tiques, and the world’s largest carrousel. 


Old World Wisconsin, near Eagle, is an outdoor museum 
that contains a number of houses and other structures built 
by Wisconsin immigrants of the 1800's. 


Pendarvis, in Mineral Point, is the site of several of the first 
permanent homes constructed in Wisconsin. These homes, 
built in the 1830's and 1840's, have been preserved and re- 
stored by the State Historical Society. 


Taliesin, near Spring Green, is the site of the Hillside Home 
School built by U.S. architect Frank Lloyd Wright. The school, 


built of sandstone and oak, demonstrates Wright's philosophy 
that land, nature, and buildings should be treated as an or- 
ganic whole. 


Wisconsin Dells, in Adams, Columbia, Juneau, and Sauk coun- 
ties, is one of the state's most beautiful regions. The Wiscon- 
sin River has cut a channel 7 miles (11 kilometers) long and 


100 feet (30 meters) deep through soft sandstone. Weird for - 


mations have been carved out of the rock. They have such 
names as Devil's Elbow, Grand Piano, and Fat Man's Misery. 


x a7 


Parklands. The Ice Age National Scientific Reserve consists of | 


several separate areas in southern and northwestern 


Wisconsin. The reserve is designed to preserve the features | 


left on the land by the glaciers that once covered these parts 
of Wisconsin. The state also has a number of recreation 
areas managed by the National Park Service. For information 
on these areas, see the map and tables in the World Book 
article on National Park System. 


National forests. Wisconsin's two national forests, covering 
nearly 2 million acres, were established in 1933. Chequame- 
gon National Forest lies in north-central Wisconsin. This for- 
est has more than 170 lakes within its borders. Nicolet Na- 
tional Forest, in northeastern Wisconsin, has over 260 lakes. 
Both national forests offer hunting, fishing, and skiing. 


State parks and forests. Wisconsin has 45 state parks, 10 state 
forests, and 13 state trails. For information on the state parks 
and forests, write to Wisconsin Department of Tourism, Box 
7976, Madison, WI 53707-7976. 
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_ Annual events 
SUB my 1 ent ee eee 


January-March July-September 
Winterfest in Milwaukee (January); World Championship Art Fair on the Square in Madison (July); Great Circus Parade 
Snowmobile Derby in Eagle River (January); Hot Air Affair Bal- in Milwaukee (July); Lumberjack World Championships in 
loon Rally in Hudson (February); American Birkebeiner in Hayward (july); Experimental Aircraft Association Fly-in in 

~ Cable and Hayward (February); Milwaukee Journal Sentinel Oshkosh (July); Wisconsin State Fair in Milwaukee (August); 

Sports Show (March). National Water Ski Show Championships in Janesville (Au- 

April-June gust); Cranberry Festival in Warrens (September); Oktoberfest 
Chocolate Festival in Burlington (May); Great Wisconsin Dells in La Crosse (September-October). 
Balloon Rally (June); Walleye Weekend in Fond du Lac (June); October-December 
World Championship Off-Road Races in Crandon (June); Sum- Colorama, statewide (October); Fall Flyway in the Great Hori- 
merfest in Milwaukee (June). con Marsh (October); World Dairy Expo in Madison (October); 


Holiday Folk Fair in Milwaukee (November). 








Cameramann International, Ltd. from Marilyn Gartman 


Experimental Aircraft Association Fly-in in Oshkosh 
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Wisconsin Division of Tourism 


-Ski-jumping tournament in Middleton 
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A sightseeing boat in the Wisconsin Dells Rock climbing in Devil's Lake State Park 
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The Mississippi River forms much of Wisconsin's western 
border with Minnesota and lowa. Near Prairie du Chien, above, 
the river is broad and dotted with many islands. 


Wisconsin is a land of rolling hills, ridges, fertile 
plains and valleys, and beautiful lakes. A series of gla- 
ciers that began about a million years ago traveled over 
most of present-day Wisconsin. The glaciers scraped 
hilltops, filled in valleys, and changed most of the sur- 
face. As the ice melted and the glaciers wasted away, 
they left thick deposits of earth materials. These depos- 
its blocked drainage of the water, causing lakes, 
marshes, and streams with falls and rapids. Glaciers do 
not appear to have touched southwestern Wisconsin. 
Much of this portion of the state is rough, with steep- 
sided ridges and deep valleys. 

Land regions. Wisconsin has five major land regions. 
They are (1) the Lake Superior Lowland, (2) the Northern 
Highland, or Superior Upland, (3) the Central Plain, (4) 
the Western Upland, and (5) the Eastern Ridges and 
Lowlands, or Great Lakes Plains. 

The Lake Superior Lowland is a flat plain that slopes 
gently upward toward the south from Lake Superior. 
The plain ends from 5 to 20 miles (8 to 32 kilometers) in- 
land at a steep cliff. 

The Northern Highland covers most of northern Wis- 
consin. It slopes gradually downward toward the south. 
The region is a favorite vacationland because of its heav- 
ily forested hills and hundreds of small lakes. Timms 


Land and climate 


Hill, the state's highest point, rises 1,952 feet (595 meters) 
above sea level in Price County. 

The Central Plain curves across the central part of the 
state. Glaciers covered the eastern and northwestern 
parts of this region. Much of the southern portion was 
not touched by glaciers. In this southern portion, the 
Wisconsin River has carved the scenic gorge called the 
Wisconsin Dells. 

The Western Upland is one of the most attractive 
parts of Wisconsin. Steep slopes and winding ridges, 
untouched by glaciers, rise in the southwestern part of 
the region. Limestone and sandstone bluffs of breathtak- 
ing beauty stand along the Mississippi River. 

The Eastern Ridges and Lowlands region extends 
from the Green Bay area southward to Illinois. Gently 
rolling plains of glacial material partly cover limestone 
ridges that run from north to south. This region is the 
richest agricultural section of Wisconsin. It has the 
state's largest areas of high-grade soil, and its longest 
growing season. 

Shoreline of Wisconsin extends 381 miles (613 kilo- 
meters) along Lake Michigan and 292 miles (470 kilome- — 
ters) along Lake Superior. Bluffs and sandy beaches line — 
the Lake Michigan shore. Lake Superior's shoreline also 
has sandy beaches, but fewer rugged bluffs. Wisconsin‘s 
largest ports include Ashland, Green Bay, Manitowoc, 
Milwaukee, and Superior. 

Rivers, waterfalls, and lakes. An east-west divide 
cuts across northern Wisconsin. This ridge of land sepa- 
rates short rivers that enter Lake Superior—such as the 
Bad, Montreal, and Nemadji rivers—from the longer riv- 
ers that flow southward—such as the Flambeau and St. 
Croix. A north-south divide runs down the eastern third 
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Land regions of Wisconsin | 
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of the state. West of this divide, the rivers flow into the 
Mississippi. These rivers include the Black, Chippewa, 
La Crosse, St. Croix, and Wisconsin. Streams east of the 
divide empty into Lake Michigan directly or through 
Green Bay. These rivers include the Fox, Menominee, 
Milwaukee, Oconto, and Peshtigo. 

Wisconsin has hundreds of waterfalls. The highest is 
Big Manitou Falls in Pattison State Park, in the extreme 
northwest. The falls, located on the Black River, drop 
more than 165 feet (50 meters). 

Wisconsin has about 15,000 lakes. Lake Winnebago, 
the state's largest lake, covers 215 square miles (557 
square kilometers). Green Lake, more than 237 feet (72 
meters) deep, is the deepest lake. Other large natural 
lakes include Butte des Morts, Geneva, Koshkonong, 
Mendota, Pepin, Poygan, Puckaway, and Shawano. The 
chief artificially created lakes include Beaver Dam, Cas- 
tle Rock, Chippewa, Du Bay, Flambeau, Petenwell, Wis- 
consin, and Wissota. 


Average monthly weather 


Milwaukee Green Bay 

Days of 
rain or 
High Low/High Low| snow 


Temperatures | Days of 
F Cc rain or 
High Low High Low] snow 


Temperatures 
Ee Cc’ 


10 : 10 
9 ’ 9 
1 ; 11 
11 : 11 
13 12 
11 11 


Average January temperatures 
Much of the state has long, severe win- 
ters. The southeastern section has the 
mildest temperatures in wintertime. 


Degrees 
Fahrenheit 


Above 70 
68 to 70 
66 to 68 

Below 66 


Degrees 
Fahrenheit 


Degrees 
Celsius 


Above -9 
-Ito-9 

Btot2 -W3to-11 
Below 8 Below -13 


Above 16 


. Milwaukee 








Average July temperatures 

The southern and southwestern parts of 
the state have the warmest summers. The 
far north has the coolest summers. 
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William Gee Bruce Coleman Inc. 
Horicon Marsh, north of Horicon, is a stopping place for thou- 
sands of Canada geese, ducks, and other waterfowl during their 
spring and fall migrations. 
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Plant and animal life. Forests cover almost half of 
Wisconsin. The state’s softwood trees include balsam fir, 
hemlock, pine, spruce, tamarack, and white cedar. Hard- 
wood trees include ash, aspen, basswood, elm, maple, 
oak, and yellow birch. 

Blueberries, huckleberries, Juneberries, wild black 
currants, and other shrubs grow in parts of northern 


Average yearly precipitation 

Most of Wisconsin gets a fairly even 
amount of precipitation. The far north re- 
ceives the heaviest snowfall. 


WORLD BOOK maps 
Degrees 
Celsius 
Above 2] 
20 to 21 
19 to 20 


Inches Centimeters 


More than 86 
811086 


More than 34 
32 10 34 


Below 19 














and central Wisconsin. Pink trailing arbutus blossoms 
over rocks and under trees in early spring. More than 20 
kinds of violets bloom in all sections. In autumn, the 
Wisconsin countryside is a blaze of color. The red and 
gold tree leaves blend with brilliant asters, fireweeds, 
and goldenrods. 

Bears, coyotes, deer, and foxes are found in Wiscon- 
sin's deep forests. Fur-bearing animals include beavers 
and muskrats. Badgers, gophers, and prairie mice scurry 
through the underbrush. Other animals found in Wis- 
consin include chipmunks, porcupines, raccoons, and 
woodchucks. 

Wisconsin’s northern lakes and streams abound with 
such game fish as bass, muskellunge, pickerel, pike, 
sturgeon, and trout. Game birds include ducks, geese, 
jacksnipes, partridges, pheasants, ruffed grouse, and 
woodcocks. Loons and other waterfowl breed on the 
northern lakes. The marshes shelter bitterns, black terns, 
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and coots. Other birds that are found in Wisconsin in- 
clude chickadees, nuthatches, robins, snipes, swallows, 
warblers, and wrens. 

Climate. Wisconsin usually has warm summers and 
long, severe winters. Lake Michigan and Lake Superior 
make summers somewhat cooler and winters slightly 
milder along the shores. Average January temperatures 
range from 12 ‘F (—11 °C) in the northwest to 22 °F 
(—6 °C) in the southeast. Couderay recorded the lowest 
temperature, —55 °F (— 48 °C), on Feb. 4, 1996. Average 
July temperatures range from 69 °F (21 °C) in the north to 
73 °F (23 °C) in the south. The state’s record high, 114 °F 
(46 °C), was set at Wisconsin Dells on July 13, 1936. 

Wisconsin's precipitation (rain, melted snow, and 
other forms of moisture) averages about 31 inches (79 
centimeters) a year. Annual snowfall averages from over 
100 inches (250 centimeters) in northern Iron County to 
about 30 inches (76 centimeters) in southern Wisconsin. 


Economy 


Wisconsin's economy is full of contrasts. From the 
state's pastoral countryside to its many factories, Wis- 
consins people find work in a wide range of industries. 
Manufacturing is the state's leading economic activity. 
Service industries, taken together, employ most of Wis- 
consin’s people. These industries flourish in the state's 
cities and resort areas. Dairy products are important to 
the state’s agriculture and manufacturing industries. 

Natural resources of Wisconsin include rich soil, 
plentiful water, minerals, and vast forests. 

Soil. Southeastern, southern, and western Wisconsin 
are the state’s best agricultural areas. These areas have 
mostly gray-brown forest soils. They also have scattered 
sections of dark prairie soils. In northern Wisconsin, 
soils are less fertile and often contain too much acid. 

Water. Wisconsin has 1,690 square miles (4,377 
square kilometers) of inland water in addition to its out- 
lying waters of Lake Michigan and Lake Superior. These 
two Great Lakes and the Mississippi River provide inex- 
pensive transportation. Wisconsin’‘s thousands of lakes 
help make the state a popular vacation area. Rainfall is 
abundant, and little water is needed for irrigation. 

Minerals. Almost every Wisconsin county has sand 
and gravel. Stone, including dolomite and granite, is 
also valuable. Dolomite is found mainly in the southern 
part of the state and granite in the central and northern 
sections. Iron ore is found in Jackson County, and there 
are large deposits also in Ashland and Iron counties. De- 
posits of lead and zinc are found in Grant, lowa, and 
Lafayette counties. Sulfide deposits containing large 
amounts of copper and zinc are in Forest, Oneida, and 
Rusk counties. Few of the metal ore deposits are being 
actively mined. The state’s other mined products include 
peat and quartzite. 

Forests cover almost half the state. Hardwood trees 
make up about 80 percent of the forests. Most of the 
woodlands have second-growth trees. The most valu- 
able hardwoods found in Wisconsin include ash, aspen, 
basswood, elm, maple, oak, and yellow birch. Soft- 
woods include balsam fir, hemlock, pine, spruce, tama- 
rack, and white-cedar. 

Service industries account for the largest portion of 


Wisconsin's gross state product—the total value of all 
goods and services produced in a state in a year. Most 
of the state’s service industries are concentrated in its 
metropolitan areas. 

Community, business, and personal services form 
Wisconsin's leading service industry in terms of the 
gross state product. This group is also Wisconsin's lead- 
ing employer. It consists of such businesses as private 
health care, law firms, hotels and resorts, and repair 
shops. Many of the resort areas are located along the 
shores of Wisconsin's lakes and in the northern woods. 

Finance, insurance, and real estate form the second- 
ranking service industry in the state. The large sums of 
money involved in the buying and selling of homes and 
other property make real estate the largest part of this 
industry. Milwaukee ranks as one of the Midwest's ma- 
jor financial centers. It is the home of Wisconsin’s two 
largest banking companies, Firstar and Marshall & Ilsley. 


Production and workers by economic activities 


Pertene Employed workers 

of GSP” Number Percent 
Economic activities produced _ of people of total 
Manufacturing ra! 639,300 19 
Community, business, 

& personal services 17 899,400 27 
Finance, insurance, 

& real estate 16 223,800 7 
Wholesale & retail trade 15 724,100 22 
Government i 393,800 12 
Transportation, communi- 

cation, & utilities dl 147,800 4 
Construction 5 164,000 5 
Agriculture Me 134,100 4 
Mining il 3,900 if 
Total 100 3,330,200 100 
‘GSP = gross state product, the total value of goods and services produced in a year. 
thess than one-half of 1 percent. 

Figures are for 1998. 
Sources: tWorld Book estimates based on data trom U.S. Bureau of Eeconomuc Analysts and 


U.S. Bureau of Labor Statistics. 
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Dairy products are a major part of Wisconsin's economy. Swiss 
cheese is made at this factory in Monroe. Wisconsin ranks 
among the nation’s top producers of milk, cheese, and butter. 


One of the biggest insurance companies in the United 
States, Northwestern Mutual Life, is also based there. 
Madison and Green Bay are also centers of finance. 

Wholesale and retail trade ranks third among Wiscon- 
sin’s service industries. Important wholesale trade prod- 
ucts in Wisconsin include farm products, groceries, and 
machinery. Roundy’, one of the leading U.S. wholesale 
grocery companies, has its headquarters in Pewaukee. 
Major retail businesses include automobile dealerships, 
discount stores, and food stores. 

Government ranks next among the state's service in- 
dustries. Government services include the operation of 
public schools and hospitals, military establishments, 
and Indian reservations. The public school system em- 
ploys many people. The University of Wisconsin is one 
of the largest university systems in the nation. Its med- 
ical center, near the Madison campus, is one of the 
state's leading health care facilities. Several Indian reser- 
vations lie in the northern part of the state. 

Transportation, communication, and utilities make up 





Wisconsin's fifth-ranking service industry. Many ship- 
ping and trucking companies are based in Milwaukee. 
Telephone companies are an important part of the com- 
munications sector. Utilities include electric, gas, and 
water service. More information about transportation 
and communication appears later in this section. 

Manufacturing. Goods made in the state have a va/- 
ue added by manufacture of about $59 billion yearly. 
This figure represents the increase in value of raw mate- 
rials after they become finished products. 

Machinery is Wisconsin's leading manufactured prad- 
uct in terms of value added by manufacture. Southeast- 
ern Wisconsin is one of the leading U.S. centers of ma- 
chinery production. The main types of machinery made 
in the state include engines and turbines, power cranes 
and other construction machinery, heating and cooling 
equipment, and metalworking machinery. 

Food products are the state's second-ranking manu- 
factured product. Wisconsin produces more butter than 
any other state. Its cheese factories make about a third 
of the cheese produced in the United States. Wisconsin 
also ranks high among the states in the production of 
ice cream and evaporated and dried milk. Plants that 
process dairy products are located throughout most of 
the state. Cudahy, Green Bay, and Madison have large 
meat-packing plants. Factories in Green Bay and other 
cities can huge amounts of the state’s vegetable and fruit 
crops. The state is also a leader in the production of 
beer. Milwaukee, La Crosse, and many other cities in 
Wisconsin produce beer. 

Fabricated metal products, including knives and hard- 
ware, metal cans, and metal forgings and stampings, 
rank third in terms of value added. Many metal products 
are manufactured in the Manitowoc, Milwaukee, and 
Racine areas. 

Paper products rank fourth in value added. Paper 
products made in Wisconsin include typing paper, card- 
board boxes, tissue paper, paper bags, and adhesive 
tape. The leading paper-manufacturing areas are the 
lower Fox River Valley and the upper Wisconsin River 
Valley. Fort Howard Paper Company has its headquar- 
ters in Green Bay. 

Transportation equipment is Wisconsin’s fifth-ranking 
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Paper mills operate in Wis- 
consin mainly in the lower 
Fox River Valley and the up- 
per Wisconsin River Valley. 
Wisconsin is a leading manu- 
facturer of paper and paper- 
board products. 
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Economy of Wisconsin 


This map shows the economic 
uses of land in Wisconsin and 
where the state’s leading farm, 
mineral, and forest products 
are produced. Major manufac- 
turing centers are shown on 
the map in red. 


Cropland mixed with 
grazing 


Grazing land mixed with 
cropland and woodland 
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manufacture. Motor vehicles and motor vehicle parts 
are the main types of transportation equipment. 
Electrical equipment ranks next among Wisconsin's 
manufactured products. Chief electrical products in- 
clude distributing equipment, household appliances, in- 
dustrial controls, and motors and generators. Johnson 
Controls, a leading manufacturer of environmental con- 


trols for buildings, is based in Milwaukee. 


Other types of products manufactured in Wisconsin 
include chemicals, computer and electronic equipment, 
plastics and rubber products, primary metals, and print- 
ed materials. Important chemical products made in the 
state include soaps, paints, and pharmaceuticals. Med- 
ical instruments and microchips are among the state's 
chief types of electronic products. Packaging materials 
are a leading plastics product. Iron and steel foundries 
are an important part of the primary metals sector. Wis- 
consin’s major cities produce newspapers and large 


' quantities of printed materials for businesses. 


Agriculture. Farms and pastures cover about half of 
Wisconsin's land area. The state has about 78,000 farms. 
Dairying is Wisconsin’s leading farming activity. The 

dairy industry started about 1870. It was encouraged 


: _ through the efforts of many people, especially William 


Dempster Hoard. in 1872, Hoard helped organize the 


Wisconsin Dairymen’s Association, which did much to 
_ improve and promote Wisconsin's dairy products. Later, 
_ it urged farmers to work together and to market their 


products cooperatively. Today, about 500 farm coopera- 
tives have headquarters in Wisconsin (see Cooperative). 

Wisconsin ranks among the leading states in milk pro- 
duction. Milk provides more than half the farm income. 
The state's largest concentration of dairy cattle is in the 
region between Green Bay and Monroe. The region 
around Eau Claire also has many dairy farms. 
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Beef cattle and hogs rank as Wisconsin's second and 
third most valuable livestock products, after milk. South- 
western Wisconsin has the largest concentration of cat- 
tle and hog farms. The southeastern part of the state is 
the most important region for egg and chicken farms. 

Corn is Wisconsin’s leading field crop. It is grown 
mostly in southern Wisconsin. Farmers in all regions of 
the state raise hay. Corn is fed to hogs, and corn, hay, 
and oats are fed to cattle. Other field crops raised in 
Wisconsin include barley, soybeans, tobacco, and 
wheat. 

Wisconsin is an important producer of vegetables 
and fruits. It leads the states in the production of beets, 
cabbages, snap beans, and sweet corn. Wisconsin is 
also a chief producer of cucumbers, green peas, lima 
beans, and potatoes. Most of the vegetables are sent to 
canneries. Wisconsin ranks among the leading states in 
growing cranberries. The state's farmers also raise ap- 
ples, raspberries, strawberries, and other fruits. 

Mining. Sand and gravel and crushed stone account 
for most of Wisconsin's mining income. Both of these 
products are used primarily in the construction industry. 

Electric power. Plants that burn coal provide about 
70 percent of the electric power generated in Wiscon- 
sin. Nuclear plants supply about 25 percent. Most of the 
remaining power comes from hydroelectric plants. One 
of the first hydroelectric plants in the nation was built in 
Appleton on the Fox River in 1882. 

Transportation. Many of Wisconsin's first settlers 
traveled by boat up the Mississippi River. Later settlers 
also arrived overland by wagon or via Lake Michigan by 
ship. Mississippi River traffic declined with the growth 
of railroads. Great Lakes transportation increased follow- 
ing the opening of the St. Lawrence Seaway in 1959. 

The first railroad in Wisconsin began service in 1851. 
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It ran between Milwaukee and Waukesha, a distance of 
about 20 miles (32 kilometers). Today, six railroads pro- 
vide freight service in Wisconsin. Passenger trains serve 
about 10 cities. 

Milwaukee has Wisconsin's busiest airport. Madison 
and Green Bay also have major airports. 

Wisconsin has about 112,000 miles (180,000 kilome- 
ters) of roads and highways. In 1917, Wisconsin became 
the first state to adopt the number system for highways. 
Other states soon adopted the system. 

Wisconsin's major ports are at Superior, Green Bay, 
and Milwaukee. Superior shares port facilities with Du- 
luth, Minnesota. Green Bay handles mostly U.S. cargo. 
International cargo passes mainly through Milwaukee. A 
canal located at Sturgeon Bay links Green Bay and Lake 
Michigan. An automobile ferry operates between Mani- 
towoc and Ludington, Michigan. 

Communication. Wisconsins first newspaper, the 
Green-Bay Intelligencer, was founded in 1833. Today, 
Wisconsin publishers issue about 375 newspapers, of 


which about 30 are dailies. Daily newspapers with the 
largest circulations include the Green Bay Press Gazette, 
the Milwaukee Journal Sentinel, and the Wisconsin State 
Journal of Madison. Wisconsin publishers also issue 
about 250 periodicals. 

In 1853, the Wisconsin Press Association was found- 
ed. It was the nation’s first state news service. The assaci- 
ation, now the Wisconsin Newspaper Association, col- 
lects and distributes news among member newspapers. 
Its membership includes all of the state’s daily newspa- 
pers and about 220 weeklies. 

The history of radio in Wisconsin dates from 1909. 
That year, University of Wisconsin scientists conducted 
wireless experiments. The university radio station was li- 
censed as 9XM in 1916, and the station became WHA in 
1922. The state’s first television station, WWTMJ-TV, start- 
ed broadcasting from Milwaukee in 1947. Wisconsin 
now has about 220 radio stations and 35 television sta- 
tions. Cable TV systems and Internet providers serve 
many communities statewide. 


Government 


Constitution. Wisconsin is still governed under its 
original Constitution, adopted in 1848. Only six other 
states are governed under older constitutions. An 
amendment to Wisconsin’s Constitution may be pro- 
posed in either house of the state Legislature. The 
amendment then must be approved by a majority of 
each house in two successive legislative sessions. Next, 
it must be ratified by a majority of the electors who vote 
on the amendment in a statewide referendum. The Con- 
stitution may also be amended by a constitutional con- 
vention. A proposal to call such a convention must be 
approved by a majority of the Legislature and by a ma- 
jority of the people voting on the proposal ina 
statewide referendum. 

Executive. The governor of Wisconsin holds office 
for a four-year term and can serve an unlimited number 
of terms. 

The lieutenant governor, secretary of state, attorney 
general, treasurer, and state superintendent of public in- 
struction are also elected by the people to serve four- 
year terms. The governor of Wisconsin appoints the 
heads of most major agencies and more than 1,000 
members of various state boards and commissions. 

Legislature consists of a Senate of 33 members and 
an Assembly of 99 members. Voters in each of Wiscon- 
sins 33 senatorial districts elect one senator to a four- 
year term. One representative from each of 99 districts is 
elected to the Assembly to serve a two-year term. 

Regular sessions of the Legislature begin in January of 
odd-numbered years and meet for a two-year period. 
The governor may call a special session at any time dur- 
ing the period. There is no time limit on the legislative 
sessions. The governor may call special sessions of the 
Legislature. Such sessions also have no time limit. 

Courts. The highest court in Wisconsin is the state 
Supreme Court. It has seven justices, elected to 10-year 
terms. The justice who has been on the court for the 
longest time usually serves as the chief justice. 

Other Wisconsin courts include four district appellate 
and numerous circuit courts. The people elect the 





Wisconsin Legislature 


The Wisconsin Legislature consists of an Assembly of 99 
members and a Senate of 33 members. The Assembly meets in 
chambers in the State Capitol in Madison, shown here. 


judges of these courts to six-year terms. All Wisconsin 
judges are elected on nonpartisan ballots (ballots with- 
out political party labels). A number of local govern- 
ments also have municipal courts. 

Local government. Wisconsin has 72 counties. A 
board of elected supervisors governs each county in the 
state. The supervisors select one of their members as 
chairperson. Other elected county officials in Wisconsin 
include the sheriff, clerk, treasurer, register of deeds, 
clerk of circuit court, and district attorney. Nine Wiscon- 
sin counties elect a county executive. 

Wisconsin law allows cities to operate under the may- 
or, Manager, or commissioner form of government. A 
few cities have the manager form. But most have the 
mayor-council form of government. Elected boards of 


trustees govern Wisconsin's villages, and elected town 
boards of supervisors govern its towns. Some Wiscon- 
sin towns use the town meeting form of government. 
Voters in these towns assemble to elect officials, ap- 
prove budgets, and do other business. 

Revenue. Taxes account for about 60 percent of the 
state governments general revenue (income). Most of 
the rest of the general revenue comes from U.S. govern- 
ment grants and programs and state charges for goods 
and services. Revenue from taxes on motor vehicle fuels 
and motor vehicle licenses goes into special funds. 

The individual income tax accounts for more than 45 
percent and the general sales tax for about 30 percent of 
all tax revenues. Other important sources of tax revenue 
include taxes on corporate income, public utilities, and 
tobacco products. 
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Politics. The Democratic Party's strength is centered 
in Milwaukee, Madison, and other urban areas. Republi- 
can strength lies mainly in rural and suburban areas. 

Throughout most of its early history, Wisconsin 
strongly favored the Republican Party. In fact, a meeting 
at a Ripon schoolhouse in 1854 contributed to the 
founding of the national party. The Democratic Party 
gained strength in the 1950's and was the majority party 
from the 1970's through the 1980's. 

In presidential elections, Wisconsin has supported 
the Republican candidate about twice as often as the 
Democratic candidate. In the 1924 presidential election, 
Wisconsin cast its votes for a native son, Senator Robert 
M. La Follette, Sr., who ran unsuccessfully as a Progres- 
sive. For the state's voting record in presidential elec- 
tions since 1848, see Electoral College (table). 





Party Term Party Term 
Nelson Dewey Democratic 1848-1852 Emanuel L. Philipp Republican Ton F921 
Leonard J. Farwell Whig 1852-1854 John J. Blaine Republican 1921-1927 
William A. Barstow Democratic 1854-1856 Fred R. Zimmerman Republican 1927-1929 
Arthur MacArthur Democratic 1856 Walter J. Kohler, Sr. Republican 1929-1331 
Coles Bashford Republican 1856-1858 Philip F. La Follette Republican 1931-1933 
Alexander W. Randall Republican 1858-1862 Albert G. Schmedeman Democratic 1933-1935 
Louis P. Harvey Republican 1862 Philip F. La Follette Progressive 1933521939 
Edward Salomon Republican 1862-1864 Julius P. Heil Republican 1939-1943 
James T. Lewis Republican 1864-1866 Walter S. Goodland Republican 1943-1947 
Lucius Fairchild Republican 1866-1872 Oscar Rennebohm Republican 1947-1951 
Cadwallader C.Washburn Republican 1872-1874 Walter J. Kohler, Jr. Republican 1951-1957 
William R. Taylor Democratic 1874-1876 Vernon W. Thomson Republican 195771959 
Harrison Ludington Republican 1876-1878 Gaylord A. Nelson Democratic 1939-1963 
William E. Smith Republican 1878-1882 John W. Reynolds Democratic 1963-1965 
Jeremiah McLain Rusk Republican 1882-1889 Warren P. Knowles Republican 1965-1971 
William D. Hoard Republican 1889-1891 Patrick J. Lucey Democratic 1971-1977 
George W. Peck Democratic 1891-1895 Martin J. Schreiber Democratic 1977-1979 
William H. Upham Republican 1895-1897 Lee S. Dreyfus Republican 1979-1983 
Edward Scofield Republican 1897-1901 Anthony S. Earl Democratic 1983-1987 
Robert M. La Follette, Sr. Republican 1901-1906 Tommy G. Thompson Republican 1987-2001 
james O. Davidson Republican 1906-1911 Scott McCallum Republican 2001- 
Francis E. McGovern Republican 1911-1915 

History 


Indian days. The Winnebago, Dakota, and Menomi- 
nee Indians lived in the Wisconsin region when the first 
white explorers came in the early 1600's. These Indians 
were skilled craftworkers. They lived in lodges made of 
bark, saplings, and rushes. They fished and hunted, and 
grew corn, beans, and squash. The Winnebago lived in 
the area between Green Bay and Lake Winnebago. The 
Dakota lived in the northwestern part of the region. The 
Menominee lived west and north of Green Bay. 

Many other tribes moved into the Wisconsin area 
during the later 1600's. Some had been driven from their 
eastern homes by white people. Others fled into the re- 
gion to escape the warring Iroquois League. The Chip- 
pewa came from the northeast and settled along the 
southern shore of Lake Superior. Other tribes came 
from the Michigan region. The Sauk settled west of 
Green Bay, the Fox along the Fox River, and the Ottawa 
along the southern shore of Lake Superior. The Kick- 
apoo settled in the south-central area, and the Huron in 
the northwestern section. Bands of Miami and Illinois 
Indians spread along the upper Fox River. The Potawato- 


mi camped in what ts now Door County. 

Exploration and settlement. In 1634, the French ex- 
plorer Jean Nicolet became the first white person to set 
foot in the Wisconsin area. He landed on the shore of 
Green Bay while seeking a water route to China. Nicolet 
stepped ashore wearing a colorful robe and firing two 
pistols. According to tradition he was disappointed 
when Winnebago Indians, not Chinese officials, greeted 
him. Nicolet returned to New France (Quebec) and re- 
ported that America was far vaster than anyone had 
imagined. 

About 25 years later, Pierre Esprit Radisson and Me- 
dard Chouart, Sieur des Groseilliers, explored the Wis- 
consin area while searching for furs. The first missionary 
to the Wisconsin Indians, Father René Menard, arrived 
about 1660. He established a Roman Catholic mission 
near present-day Ashland. Father Claude Jean Allouez 
came to Wisconsin about 1665 and set up several mis- 
sions. With the help of Father Louis André, he estab- 
lished a center for missionary work on the site of 
present-day De Pere. Other French explorers and mis- 
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sionaries who visited the area included Louis Jolliet, Fa- 
ther Jacques Marquette, and Robert Cavelier, Sieur de 
La Salle. 

Struggle for control. From the time of Nicolet's visit, 
the French had friendly relations with most of the Wis- 
consin Indian tribes. But in 1712, a long war broke out 
between the French and the Fox Indians. Both the 
French and the Fox wanted control of the Fox and Wis- 
consin rivers, the region's chief water route. After many 
bloody battles, the French finally defeated the Fox in 
1740. But the long war had weakened France's defenses 
in the region. France also lost the friendship of many 
former Indian allies. 

In 1754, the French and Indian War began. This war 
was fought between Britain and France over rival claims 
in America. Britain won the war. Under the terms of the 
1763 Treaty of Paris, France lost Canada and almost all 
its possessions east of the Mississippi River. Control of 
the Wisconsin region thus passed to the British. See 
French and Indian wars (The French and Indian War). 

English fur traders took over the fur-trading posts of 
the French. In 1774, the British passed the Quebec Act. 
Under this act, Wisconsin became part of the province 
of Quebec. The Quebec Act was one of the causes of 
the revolt by the American colonies against Britain in 
1775. The 1783 Treaty of Paris ended the American Revo- 
lutionary War. Under the treaty, Britain gave up all its 
territory east of the Mississippi and south of the Great 
Lakes. The Wisconsin region then became part of the 
United States. 

Territorial days. Wisconsin formed part of the Indi- 
ana Territory from 1800 to 1809, part of the Illinois Terri- 
tory from 1809 to 1818, and part of the Michigan Terri- 
tory from 1818 to 1836. Settlement of southwestern 
Wisconsin began during the 1820's. This region had rich 
deposits of lead ore. In the 1820's, the demand for lead 
for use in making paint and shot rose sharply. Lead min- 
ers from nearby states and territories poured into the 
region, and the population boomed. Some of the miners 
lived in shelters they dug out of the hillsides. These min- 
ers were nicknamed Badgers, which, in time, became 
the nickname of all Wisconsinites. 

The Indians made their last stand in Wisconsin 
against white people in the Black Hawk War of 1832. The 
Sauk Indians of northwestern Illinois had been pushed 
across the Mississippi River into lowa by the arrival of 
white settlers. Black Hawk, a Sauk leader, wanted to re- 
turn to his homeland and grow corn. In April 1832, he 
led a thousand Indians back across the Mississippi. The 
white settlers panicked, and volunteer militia and regu- 
lar troops were called out. Black Hawk's Indians re- 
treated into Wisconsin, where several bloody battles 
were fought. When the war ended in August, only about 
150 Indians were left. 

On April 20, 1836, Congress created the Wisconsin 
Territory. The territorial legislature met temporarily in 
Belmont and later in Burlington (now in lowa). The first 
meeting in Madison, the capital of the territory and later 
of the state, took place in 1838. The Wisconsin Territory 
included parts of present-day Minnesota, lowa, and 
North and South Dakota. President Andrew Jackson ap- 
pointed Henry Dodge as the first territorial governor. 
Congress created the lowa Territory in 1838. Wiscon- 
sin’s western boundary then became the Mississippi 


River, with a northward extension to Lake of the Woods 
in present-day Minnesota. About a third of the present 
state of Minnesota remained part of Wisconsin until 
1848. 

Statehood. Wisconsin joined the Union as the 30th 
state on May 29, 1848. Its boundaries were set as they 
are today. The people had already approved a constitu- 
tion. They elected Nelson Dewey, a Democrat, as the 
first governor. In 1840, 30,945 white people lived in Wis- 
consin. By 1850, the population had soared to 305,391. 
Newcomers came from other parts of the United States 
and from other countries. All saw opportunities fora 
better life in frontier Wisconsin. 

In 1854, Wisconsin citizens became aroused over the 
introduction of the Kansas-Nebraska Bill in Congress. 
This bill was designed to allow the new territories of 
Kansas and Nebraska to decide for themselves whether 
they wished to permit slavery. Most Wisconsinites op- 
posed slavery and did not want it extended to new terri- 
tories. A group of Wisconsinites held a protest meeting 
against the bill in Ripon in February 1854. This meeting 
contributed to the development of the Republican Party. 
See Kansas-Nebraska Act. 

The Republican Party quickly became a powerful 
force in the North. Wisconsin’s first Republican gover- 
nor, Coles Bashford, took office in 1856. For the next 
hundred years, except for brief periods, the Republicans 
controlled the state government. 

During the American Civil War (1861-1865), Wisconsin 
generals at various times commanded the Iron Brigade, 
one of the Union Army's outstanding fighting groups. 
The brigade consisted largely of Wisconsin regiments. 

In 1871, Wisconsin was struck by the worst natural 
disaster in its history—the great Peshtigo forest fire. The 
summer and fall of 1871 were extremely dry, and many 
small fires broke out at various places in northeastern 
Wisconsin. Then, on the night of October 8, northeast- 
ern Wisconsin erupted in flame. The fire wiped out the 
town of Peshtigo and several villages. The fire also 
spread into Michigan. About 1,200 people were killed, 
900 more than the number of people killed in the Great 
Chicago Fire, which occurred that same night. The fire 
destroyed more than $5 million worth of property. 

The Progressive era. During the 1890s, a split de- 
veloped in the Republican Party in Wisconsin. The party 
had been controlled by political bosses who repre- 
sented lumber and railroad interests. Robert M. La Fol- 
lette, Sr.,a Madison lawyer and former U.S. congress- 
man, began to lead a movement to overthrow the rule 
by bosses. 

La Follette won the Wisconsin governorship in 1900. 
He was reelected in 1902 and 1904. Under “Fighting 
Bob,” the state made important social, political, and eco- 
nomic reforms. La Follette’s program was called Pro- 
gressivism. La Follette set up a “brain trust’ of University 
of Wisconsin professors and experts on government to 
advise him on state problems. The brain trust was part 
of the “Wisconsin Idea.” This was the theory that the 
state should be served by its best minds and its best ex- 
perts in legislation and administration. Measures 
adopted under La Follette included an inheritance tax, a 
railroad property tax, regulation of railroad rates and 
service, and a direct primary law (see Primary election). 
La Follette entered the U.S. Senate in 1906 and served 
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“Battling Bob’ La Follette of Wisconsin %. 
ran for President as the nominee of the 
Progressive Party in 1924. 





The Peshtigo forest fire swept through 
northeastern Wisconsin on the night of Oct. 
8, 1871. About 1,200 people were killed, 900 
more than the number who died in the Great 
Chicago Fire, which occurred the same night. 


The University of Wisconsin System, 
created in 1971, merged state facilities 
that include 13 universities, 14 two-year 
campuses, and an extension system. Ad- 
ministrative offices are in Madison. 





Important dates in Wisconsin WORLD BOOK illustrations by Kevin Chadwick 
1634 Jean Nicolet, a French explorer, landed on the Green 1911 The state legislature set up a teachers’ pension, estab- 
Bay shore. lished a commission to settle labor disputes, and 
c.1670 Fathers Claude Jean Allouez and Louis André passed other progressive legislation. 
founded a missionary center at De Pere. 1924 Robert M. La Follette, Sr., was defeated as the Pro- 
1673 Louis Jolliet and Father jacques Marquette traveled gressive Party candidate for President of the United 
through the Wisconsin region. States. 
1740 The French defeated the Fox Indians. 1932 Wisconsin passed the first state unemploy- 
1763 England received the Wisconsin region from France ment-compensation act. 
under terms of the Treaty of Paris. 1958 Gaylord Nelson became the first Democrat to win 
1783. Wisconsin became part of the United States. election as governor since 1932. 
1836 Congress created the Wisconsin Territory. 1964 Wisconsin became the first state to have its legislative 
1848 Wisconsin became the 30th state on May 29. districts reapportioned by its supreme court. 
1871 About 1,200 persons were killed in a forest fire that 1971 The state legislature created a state university 
destroyed Peshtigo and nearby villages. system—the University of Wisconsin System. 
1872 William D. Hoard and others organized the Wisconsin 1987 Wisconsin adopted a state lottery to increase govern- 
Dairymen’s Association. ment revenues. 


1901 Robert M. La Follette, Sr., became governor, and the 
Progressive era began. 
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there until 1925. See La Follette (Robert Marion La Fol- 
lette, Sr.). 

In 1911, the Wisconsin legislature passed the Work- 
men’s Compensation Act to protect workers injured in 
accidents. That same year, the legislature established the 
Wisconsin Industrial Commission to enforce industrial 
safety codes. Both measures were inspired by Professor 
John R. Commons of the University of Wisconsin. Other 
progressive reforms approved by the 1911 legislature 
included a state income tax law, the state life insurance 
fund, and forest and waterpower conservation laws. 

The La Follette Progressives. In 1924, La Follette ran 
for president as the Progressive Party candidate. Presi- 
dent Calvin Coolidge, a Republican, won the election. La 
Follette received the electoral votes of only one state— 
Wisconsin. But he got almost 5 million popular votes. La 
Follette died in 1925, and his eldest son, Robert, Jr., was 
elected to fill his Senate seat. 

In 1930, Philip F. La Follette, the youngest son of 
Robert M. La Follette, Sr., was elected governor. La Fol- 
lette, a Republican, lost the governorship in 1932. But he 
was reelected in 1934 and 1936 as a Progressive. Much 
of the legislation enacted under La Follette sought to re- 
lieve the suffering caused by the Great Depression of 
the 1930's. In 1932, under his administration, the first 
state unemployment-compensation act was passed. 

In the spring of 1938, La Follette tried to organize a 
new national third party, the National Progressives of 
America. But he won little support. The voters rejected 
La Follette in 1938 and elected Julius P. Heil, a Republi- 
can, as governor. Heil worked to cut government costs. 
He did away with many agencies that La Follette had set 
up while in office. Heil was reelected in 1940. 

Changes in agriculture. After World War II (1939- 
1945), Wisconsin agriculture, long the state's top-ranking 
industry, began to decline in importance to the econo- 
my. At the same time, the importance of manufacturing 
increased. Heavy beef imports from other countries, in 
addition to low milk prices, hurt agriculture in the state. 
Changes in the American diet, with emphasis on low- 
calorie foods, lowered the demand for dairy products. 
Between 1951 and 1969, the number of Wisconsin dairy 
farms fell from about 132,000 to 63,000. A number of 
cheese factories, creameries, and other processing 
plants closed. Many small farms merged, and the use of 
farm machinery increased. All these changes reduced 
the need for farmworkers in Wisconsin, and the popula- 
tion began to shift from farms to cities. 

Decline of La Follette Progressivism. By the mid- 
1940's, La Follette Progressivism had lost its strength. Af- 
ter 21 years in the U.S. Senate, Robert M. La Follette, Jr., 
lost the 1946 primary election to Republican Joseph R. 
McCarthy. McCarthy won election to the Senate that 
year. He later became one of the most controversial fig- 
ures in American politics because of his unsupported 
charges that Communists dominated the U.S. Depart- 
ment of State. 

In 1958, after 26 years of Republican or Progressive 
control of the state government, Democrat Gaylord A. 
Nelson won the governorship. He was reelected in 1960. 
In 1962, Wisconsin voters elected another Democratic 
governor, John W. Reynolds. 

Political conflict. During the 1960's, Governors Nel- 
son and Reynolds battled with the Republican-con- 


trolled legislature over reapportionment (redivision) of 
the state's legislative and congressional districts. The 
Wisconsin Constitution requires that the districts be re- 
drawn every 10 years, if necessary, to provide fair repre- 
sentation. Both Nelson and Reynolds vetoed reappor- 
tionment bills passed by the legislature. They said the 
bills did not make the districts equal in terms of popula- 
tion. In 1963, the legislature passed a bill that reappor- 
tioned the state’s 10 congressional districts. Reynolds 
signed this bill, but he and the legislature could not 
agree ona bill for the legislative districts. Finally, in 
1964, the Wisconsin Supreme Court drew up a reappor- 
tionment plan. This was the first time any state supreme 
court had reapportioned a state legislature. The court's 
plan went into effect with the 1964 elections. 

Tax increases. The need for money to pay for educa- 
tion, public welfare, and other programs resulted in 
State tax increases during the 1960's. The state legislature 
also passed a law, in 1961, that established the first sales 
tax in Wisconsin's history. In 1963, the legislature in- 
creased the number of items covered by the sales tax. 

University expansion. In the mid-1900's, Wisconsin 
expanded its educational facilities. Between 1956 and 
1970, the University of Wisconsin opened 15 new 
branches throughout the state. 

Officials of the University of Wisconsin tightened their 
control over student activities in the 1970's. In 1969, fol- 
lowing several student disorders on the Madison cam- 
pus, the state legislature passed laws to control such 
disturbances. These laws established fines and impris- 
onment for campus misconduct. In 1971, the state legis- 
lature merged the University of Wisconsin and Wiscon- 
sin State University to form a state university system 
called the University of Wisconsin System. 

The economy. In 1987, Wisconsin adopted a state 
lottery as a means of increasing government revenues. 
As the 1900's ended, manufacturing, with the help of the 
Wisconsin Department of Development, remained 
strong in the state. But agriculture continued to be vital 
to the economy. Although dairying still provided the 
most agricultural income, income from crops was in- 
creasing. However, farms in Wisconsin continued to de- 
crease in number and increase in size. 

The state was concerned with problems related to 
agriculture, such as the huge debt of its farmers. Wis- 
consin faced a number of other challenges. These prob- 
lems included increasing costs for education, welfare, 
control of water pollution, and the purchase of land for 
recreational purposes. 

School developments. In 1990, Wisconsin became 
the first state in the nation to adopt a school voucher 
program. In such a program, low-income families re- 
ceive a coupon called a voucher that they can use for tu- 
ition. The Wisconsin program operated in Milwaukee 
and included public schools and nonreligious private 
schools. In 1995, the state expanded the program to al- 
low vouchers at some religious schools in Milwaukee. 
Critics argued that such voucher use was unconstitu- 
tional because it was state funding of religious activities. 

In 1998, the Wisconsin Supreme Court ruled that the 
inclusion of religious schools in the voucher program 
was not a violation of the Constitution. The court stated 
that the program's purpose was to offer a wide choice 
of schools, not to promote religion. The court pointed 





out that the government did not fund religious schools 
directly but gave vouchers to parents, who made their 


own choices. Gary C. Meyer and Benjamin D. Rhodes 
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Questions 


What was the greatest natural disaster in Wisconsin's history? 

How many state constitutions has Wisconsin had in its history? 

What portion of the cheese made in the United States does Wis- 
consin produce? 

How did Wisconsin receive the nickname the Badger State? 

What role did glaciers play in shaping Wisconsin's surface fea- 
tures? 

What was the “Wisconsin Idea’? 

Why was Jean Nicolet disappointed when he landed on the 
Green Bay shore in 1634? 

What role did Mrs. Carl Schurz play in the history of education? 

What are some of the reforms Wisconsin began that other states 
later adopted? 
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What are Devil's Elbow, Grand Piano, and Fat Man’‘s Misery? 


Additional resources 


Level | 

Aylesworth, Thomas G. and V. L. Western Great Lakes: Illinois, 
lowa, Minnesota, Wisconsin. Rev. ed. Chelsea Hse., 1996. 

Bratvold, Gretchen. Wisconsin. Rev. ed. Lerner, 1997. 

Fradin, Dennis B. Wisconsin. Childrens Pr., 1992. 

Stein, R. Conrad. Wisconsin. Childrens Pr., 1987. 


Level Il 

Crawford, Robert F. Walking Trails of Southern Wisconsin. Univ. 
of Wis. Pr., 1994. 

The History of Wisconsin. State Hist. Soc. of Wis., 1973-. Multivol- 
ume work. 

Mason, Carol I. /ntroduction to Wisconsin Indians: Prehistory to 
Statehood. Sheffield Pub. Co., 1988. 

Mayer, Larry. Wisconsin from the Sky. Am. and World Geo- 
graphic Pub., 1994. 

Nesbit, Robert C. Wisconsin. 2nd ed. Univ. of Wis. Pr., 1989. 

Pederson, Jane M. Between Memory and Reality: Family and 
Community in Rural Wisconsin, 1870-1970. Univ. of Wis. Pr., 
1992 

Strutin, Michele. The Smithsonian Guides to Natural America: 
The Great Lakes—Ohio, Indiana, Michigan, Wisconsin. Smith- 
sonian Bks., 1996. 

Vogeler, Ingolf, and others. Wisconsin: A Geography. Westview, 
1986. 


Wisconsin, University of, is a coeducational state- 
supported educational system. Its official name is the 
University of Wisconsin System. It consists of 13 untver- 
sities, 13 two-year Campuses, and an extension system. 
The Wisconsin State Universities and the University of 
Wisconsin merged to form the system in 1971. The ad- 
ministrative offices are in Madison. Each university in 
the system is called the University of Wisconsin (UW) 
and has its location or campus name in its title. 

UW-Madison has colleges of agricultural and life sci- 
ences, engineering, and letters and science; and schools 
of business, education, family resources and consumer 
sciences, law, medicine, nursing, pharmacy, and veteri- 
nary medicine. It grants bachelor’s, master’s, and doc- 
tor’s degrees. 

UW-Eau Claire has schools of arts and sciences, busi- 
ness, education, graduate studies, and nursing. It grants 
bachelor’s and master's degrees. 

UW-Green Bay has programs in business administra- 
tion, humanities and fine arts, natural sciences, and pro- 
fessional studies. It grants bachelor’s and master’s de- 
grees. 

UW-La Crosse has colleges of arts, letters, and sci- 
ences, business administration, education, and health, 
physical education, and recreation. It grants bachelor’s 
and master’s degrees. 

UW-Milwaukee has colleges of engineering and ap- 
plied science and of letters and science. It has schools of 
allied health, architecture and urban planning, business 
administration, education, fine arts, graduate studies, li- 
brary and information science, nursing, and social wel- 
fare. The school grants bachelor’s, master’s, and doctor's 
degrees. 

UW-Oshkosh has colleges of business administra- 
tion, education and human services, letters and science, 
and nursing. It grants bachelor’s and master's degrees. 

UW-Parkside, located between Kenosha and Racine, 
has schools of business, education, liberal arts, and sci- 
ence and technology. It grants bachelor’s and master's 
degrees. 
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Bascom Hall, on the University of Wisconsin-Madison campus, 
contains the main administrative offices, the business school li- 
brary, faculty offices, and many classrooms. 


UW-Platteville has colleges of agriculture; arts and 
sciences; business, industry, and communication; edu- 
cation; and engineering. It grants bachelor’s and mas- 
ters degrees. 

UW-River Falls has colleges of agriculture, arts and 
sciences, and education. It grants bachelor’s and mas- 
ters degrees. 

UW-Stevens Point has colleges of fine arts, letters 
and science, natural resources, and professional studies. 
It grants bachelor's and master's degrees. 

UW-Stout at Menomonie has schools of education 
and human services, home economics, industry and 
technology, and liberal studies. It grants bachelor’s and 
master's degrees. 

WW-Superior has divisions of business and econom- 
ics, education, fine and applied arts, humanities and so- 
cial sciences, and sciences and mathematics. It grants 
bachelor’s and master's degrees. 

UW-Whitewater has colleges of the arts, business 
and economics, education, and letters and science. It 
grants bachelor's and master's degrees. 

Critically reviewed by the University of Wisconsin System 
Wisconsin River is a beautiful stream that rises in Lac 
Vieux Desert on the Michigan-Wisconsin boundary. It 
flaws south to Portage, Wis., and then turns westward. 
The Wisconsin empties into the Mississippi River below 
Prairie du Chien. It is about 430 miles (692 kilometers) 
long. The river was an important waterway in pioneer 
days. Today, there are a number of power dams and res- 
ervoirs along the river, and the upper Wisconsin River 
Valley is a leading paper-producing area. 

Near the town of Wisconsin Dells, the Wisconsin 
River forms one of the most scenic spots in North Amer- 
ica. Here the stream has cut through the sandstone rock 
to a depth of about 150 feet (46 meters). It forms canyon 
walls cut in unusual shapes. Gary C. Meyer 
Wisdom tooth. See Teeth (Permanent teeth). 

Wise, Isaac Mayer (1819-1900), a prominent Ameri- 
can rabbi, is generally considered the pioneer of Re- 
form Judaism in America. He founded the Hebrew 
Union College in Cincinnati for the training of rabbis, 
and was its president from the time of its organization in 
1875 until his death. Wise also helped organize the 
Union of American Hebrew Congregations in 1873, and 
the Central Conference of American Rabbis in 1889. He 
served as president of the Conference for 11 years. He 
was born at Steingrub, Bohemia, and came to the 
United States in 1846. 


Yosef Levanon 


Wise, John (1652-1725), was a Congregational minister 
of colonial Massachusetts. He vigorously opposed ac- 
tions by both church and government that he believed 
would deprive colonists of their rights and privileges. 

In 1687, Wise led a protest against what he felt was an 
unfair tax levied by Sir Edmund Andros, the English co- 
lonial governor. In the early 1700's, Wise opposed an at- 
tempt by some Massachusetts clergymen, led by In- 
crease and Cotton Mather, to organize themselves into 
associations. These associations would have taken over 
many functions previously controlled by individual 
churches. Wise argued that the associations would re- 
duce the ability of local church members to direct their 
own affairs. His opposition led to the plan's defeat. 

Wise was born in Roxbury, Mass. From 1680 until his 
death, he served as minister of a Congregational church 
in Ipswich, Mass. Mark A. Noll 
Wise, Stephen Samuel (1874-1949), was one of the 
best-known American Jewish leaders. He became noted 
for his liberalism and his wide activities in political and 
social life. He was born in Budapest, Hungary, and came 
to the United States in 1875. He was educated at the Col- 
lege of the City of New York and Columbia University. 
He founded the Free Synagogue in New York City in 
1907, and served as its rabbi until his death. In 1922, he 
founded the Jewish Institute of Religion and served as 
its first president. He also helped organize the American 
Jewish Congress. 

Wise was a champion of Zionism, and established the 
first section of the Federation of American Zionists (see 
Zionism). He wrote many books, including How to Face 
Life (1917) and Child Versus Parent (1922). He also edited 
the magazine Opinion. 
Wisteria, wihs TIHR ee uh, is the name of a group of 
thick-growing vines that bear large clusters of flowers. 
Wisterias belong to the pea family. The Chinese wisteria 
is often seen growing around homes in the United 
States. It is native to China. Other species of wisterias 
are native to the eastern part of the United States. 

Wisterias are twining, climbing vines and may grow 
over 35 feet (11 meters) tall. The flowers may be bluish- 
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Derek Fell 


A wisteria is a thick-growing vine that produces clusters of 
showy flowers. The flowers droop from a screen of foliage. The 
plant is often grown to cover walls and verandas. 








lavender, pink, or white and resemble pea blossoms. 
The flower clusters are 1 to 2 feet (30 to 61 centimeters) 
long and drop from a heavy screen of foliage. The lacy 
leaves consist of 9 to 15 leaflets. Wisteria is an easy plant 
to grow in deep soil with plenty of moisture. Wisteria 
pods and seeds contain a poison that can cause severe 
stomach upset if eaten. 


Scientific classification. Wisterias belong to the pea family, 
Leguminosae, or Fabaceae. The Chinese wisteria is Wisteria 
sinensis. Fred T. Davies, Jr. 


Witan. See Witenagemont. 
Witch. See Witchcraft. 
Witch hazel, HAY zuh/, is a shrub or small tree used 
to make a soothing lotion. Witch hazel grows in the east- 
ern United States and Canada. Its jointed, twisting 
branches point in all directions. The forked twigs have 
been used for divining rods, and the name witch hazel 
comes from this use by superstitious people. Witch 
hazel is also called tobaccowood, spotted alder, or win- 
terbloom. 

After the leaves have died, in October or November, 
witch hazel bears its flowers. They grow in feathery, 
golden clusters. The fruits do not ripen until the next 


Summer and 
winter appearance 


Flowers 


WORLD BOOK illustrations by John D. Dawson 
Witch hazel has clusters of feathery, golden flowers. 


year. Then the seeds shoot from their small woody cap- 
sules to a distance of several yards or meters. 

Witch hazel lotion, or hamamelin, is a tonic and heal- 
ing astringent, applied on the skin or taken internally. It 
is made by distilling the bark and leaves in alcohol. Doc- 
tors prescribe it for bruises, sprains, hemorrhoids, ul- 
cers, bleeding, and skin troubles. 


Scientific classification. Witch hazel makes up the witch 
hazel family, Hamamelidaceae. It is Hamamelis virginiana. 


W. Dennis Clark 
Witchcraft is commonly defined as the use of sup- 
posed magical powers to influence people and events. 
In this sense, it is known as sorcery and has been part of 
the folklore of many societies for centuries. Since the 
mid-1900's, Witchcraft has also come to refer to a set of 
beliefs and practices that some people consider a reli- 
gion. Its followers sometimes call it Wicca, the Craft, the 
Wisecraft, or the Old Religion. However, many people, 
particularly conservative Christians, do not consider 
Witchcraft a religion as they understand the term. 

Belief in witchcraft as sorcery exists around the world 
and varies from culture to culture. Historically, people 
have associated witchcraft with evil and usually have re- 
garded a witch as someone who uses magic to harm 
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others, by causing accidents, illnesses, bad luck, and 
even death. However, some societies believe that 
witches also use magic for good, performing such ac- 
tions as casting spells for love, health, and wealth. Peo- 
ple around the world continue to practice witchcraft as 
sorcery, claiming to use magic for good or harm. 

Unlike those who practice witchcraft as sorcery, the 
followers of Wicca believe in practicing magic only for 
beneficial purposes, not to harm. They worship a deity 
with male and female aspects, but they emphasize the 
female, or Goddess, side of the deity. 

The term witch comes from the Old English word 
wicca, which is derived from the Germanic root wic, 
meaning to bend or to turn. By using magic, a witch is 
believed to change or bend events. Today, the word 
witch can be applied to a man or a woman. In the past, 
male witches were also called warlocks and wizards. 


Witchcraft as sorcery 


In folklore around the world, witches are believed to 
be masters of the supernatural world. They supposedly 
conjure and command spirits. They may have special 
helping spirits called familiars, who take the form of ani- 
mals, particularly cats, snakes, owls, and dogs. In some 
tribal societies, a type of spell called sending involves 
the witch’s familiar. In this type of spell, the witch in- 
structs the familiar to carry out such commands as deliv- 
ering a hex to a victim. 

Some cultures believe witches have the power to 
shape-shift into animals. This power to change their 
shape enables them to travel about secretly. Witches 
also are said to be able to fly. They may fly under their 
own power, ride tools such as brooms or rakes, or ride 
magical animals. 

Witches supposedly can control the weather. They 
are sometimes blamed for storms that damage dwell- 
ings or crops. 

According to folklore, witches have great knowledge 
of how to make magical potions and charms. A potion is 
a drink that causes a desired effect in a person's behav- 
ior. A charm is a magical incantation (word or phrase) 
that helps to bring about a spell. 

Witches also are believed to be able to see into the 
future. Some people believe that witches possess the 
evil eye—that is, the ability to kill by looking. 

In many places around the world, witchcraft beliefs 
and practices have existed for centuries with little 
change. In many societies, it is believed that witches in- 
herit their magical powers. Others believe that witches 
may be trained by local witches. 


Witchcraft as a religion 


The practice of Wicca—Witchcraft as a religion—de- 
veloped in Britain in the mid-1900s. It flourishes prima- 
rily in English-speaking countries. The person most 
credited with the emergence of Wicca is Gerald B. Gard- 
ner, a British civil servant. Gardner had a lifelong inter- 
est in the occu/t (beliefs and practices involving magic 
or forces outside the natural world). 

Organization and practices. Wicca has no central 
authority. Its followers, known as Witches, are loosely 
organized in groups called covens. Some covens are 
made up of only women or only men, and other covens 
are mixed. Many Witches do not join a coven but prac- 


372 Witchcraft 


Selena Fox 


An offering of fruits and vegetables is placed on a rock altar 
during an autumn thanksgiving festival. Modern witches honor 
the earth, the sun, and the seasons with special rituals. 


tice alone as solitaries. 

The practice of Wicca is controversial, primarily be- 
cause many Christians find the idea of a religion based 
on witchcraft objectionable. Some Christians associate 
any form of witchcraft with the worship of evil powers. 
Others fear that Wicca might be tied to modern cults 
based on illegal drug use. Followers of Wicca deny any 
such connections. 

Wicca is a re-creation of pagan, folk, and magical 
rites. Its primary sources are Babylonian, Celtic, Egyp- 
tian, ancient Greek, Roman, and Sumerian mythologies 
and rites. Wicca also borrows from other religions and 
mythologies, including Buddhism, Hinduism, and the 
rites of American Indians. 

Essentially, Wicca is a fertility religion that celebrates 
the natural world and the seasonal cycles that are cen- 
tral to farming societies. It acknowledges the Goddess 
as the feminine side of a deity called God. Witches wor- 
ship both Goddess and God in various personifications, 
including ancient gods and goddesses. Rites are tied to 
the cycles of the moon, which is the symbol of the 
power of the Goddess, and to the seasons of the year. 
Religious holidays are called sabbats. There are four 
major sabbats: Imbolc (February 1), Beltane (April 30), 
Lugnasadh or Lammas (July 31), and Samhain (October 
31). 

Most Witches practice in secrecy. Some do so be- 
cause they believe that is the tradition. Others do so be- 





cause they wish to avoid persecution. Because of se- 
crecy, it is difficult to estimate how many people prac- 
tice Witchcraft as a religion. 

Role of magic. Modern Witches practice magic, 
both for spell-casting and as a path of spiritual growth. 
Magic for spiritual growth is called high magic and is 
aimed at connecting a person to God or Goddess on a 
soul level. 

Religious Witches say they perform magic for good 
and not for harm. They follow the Wiccan Rede, which is 
similar to the Golden Rule, “An‘ it harm none, do what ye 
will.” Witches also believe in the Threefold Law of 
Karma, which holds that magic returns to the sender 
magnified three times. Thus, Witches say, evil magic 
only hurts the sender. 


History 


Ancient times. Witchcraft as sorcery has existed 
since humans first banded together in groups. Prehis- 
toric art depicts magical rites to ensure successful hunt- 
ing. Western beliefs about witchcraft as sorcery grew 
out of the mythologies and folklore of ancient peoples, 
especially the Greeks and Romans. Roman law made 
distinctions between good magic and harmful magic, 
and harmful magic was punishable by law. When Chris- 
tianity began to spread, the distinctions vanished. Witch- 
craft came to be linked with worship of the Devil. 

Middle Ages to the 1700's. In Europe, beginning in 
about the A.D. 700's, witchcraft was increasingly associ- 
ated with heresy (rejection of church teachings). The 
Christian church began a long campaign to stamp out 
heresy. Beginning in the 1000s, religious leaders sen- 
tenced heretics to death by burning. 

The Inquisition, which began about 1230, was an ef- 
fort by the church to seek out and punish heretics and 
force them to change their beliefs. Eventually, the secu- 
/ar (nonreligious) courts as well as all Christian churches 
were involved in the persecution of witches. Especially 
after the 1500's, most people accused of witchcraft came 
to trial in secular courts. They were charged with human 
sacrifice and with worshiping the Devil in horrible rites. 

Historians doubt that worship of the Devil was ever 
widespread, if indeed it even took place. But stories 
about it created a mood of fear and anxiety. 

The witch hunt reached its peak in Europe during the 
late 1500's and early 1600's. Many victims, who were 
mostly women, were falsely accused of witchcraft. Many 
accused witches were tortured until they confessed. 
Then they faced imprisonment, banishment, or execu- 
tion. 

In the American Colonies, a small number of accused 
witches were persecuted in New England from the mid- 
1600's to the early 1700's. Some were banished and oth- 
ers were executed. 

The most famous American witch hunt began in 1692 
in Salem, Mass. There, a group of village girls became 
fascinated with the occult, but their games got out of 
hand. They began to act strangely, uttering weird 
sounds and screaming. Suspicions that witches were re- 
sponsible for the girls behavior led to the arrest of three 
women. More arrests followed, and mass trials were 
held. About 150 people were imprisoned on witchcraft 
charges. Nineteen men and women were convicted and 
hanged as witches. A man who refused to plead either 





innocent or guilty to the witchcraft charge was pressed 
to death with large stones. 
The witchcraft scare lasted about a year. In 1693, the 


people still in jail on witchcraft charges were freed. In 


1711, the Massachusetts colonial legislature made pay- 
ments to the families of the witch-hunt victims. 

Today, most historians agree that all the victims were 
falsely accused. The girls probably pretended to be pos- 


_ sessed. Their reasons are unclear, though they may have 
_ been seeking attention. 


Witchcraft in modern times. In 1939, Gerald B. 


_ Gardner became initiated into a coven of people who 


called themselves hereditary witches. They said they 


_ were practicing the Old Religion as it had been passed 


down to them through their families for many genera- 


tions. They believed Witchcraft had been a religion 


since ancient times. 

Gardner's coven was probably influenced by the writ- 
ings of British anthropologist Margaret A. Murray. Writ- 
ing in the 1920's, Murray had put forth the theory that 
witchcraft was an organized pagan religion that had 
originated as a pre-Christian fertility cult. 

In the 1950's, Gardner published books about the an- 
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Engraving (about 1520) by Albrecht Durer 
A witch rides a goat to a Witches’ Sabbath in this engraving. 
For many centuries, witches were traditionally considered to be 
evil people, associated with the worship of the Devil. 
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cient religious rituals of Witchcraft. He feared that 
Witchcraft was in danger of dying out, and he wanted to 
publicize it. He gathered information from his coven, but 
he also added material from such sources as European 
folklore, Eastern magic, and the writings of his friend 
Aleister Crowley. Crowley, a British writer, was known 
for his interest in spiritualism and the occult and for his 
writings on ceremonial magic. Gardner later collaborat- 
ed with Doreen Valiente, whom he had initiated as a 
witch in 1953, in writing and revising the rituals. Valiente 
added an emphasis on the goddess that was missing in 
Gardner's work. 

Gardner's books Witchcraft Today(1954) and The 
Meaning of Witchcraft (1959) became the basis for the 
modern religion of Witchcraft. The religion grew in 
popularity during the 1960's, in part because of its anti- 
establishment and feminist characteristics. The religion 
of Witchcraft spread from the United Kingdom to the 
rest of Europe and to the United States, Canada, Aus- 
tralia, and Asia. 

As the religion was developing, however, Margaret 
Murray's theory came under criticism. Historians found 
no evidence of an ancient religion of witches. It became 
clear that Gardner had borrowed from other sources 
and had made exaggerated claims about a historical reli- 
gion. Nevertheless, Witchcraft continued to grow as a 
religion. Its followers placed a greater emphasis on de- 
veloping a goddess-worshiping religion out of the be- 
liefs of pre-Christian and non-Christian religions. 

Rosemary Ellen Gulley 

Related articles in World Book include: 


Evil eye Mather, Cotton 
Hecate Salem witchcraft trails 
Magic Sewall, Samuel 


Additional resources 


Bartel, Pauline. Spellcasters: Witches and Witchcraft in History, 
Folklore and Popular Culture. Taylor Pub. Co., 2000. 

Guiley, Rosemary E. The Encyclopedia of Witches and Witch- 
craft. 2nd ed. Checkmark, 1999. 





Colored engraving (late 1800's) by Howard Pyte, Granger Collection 
Colonial witchcraft trials were held in Salem, Massachusetts, 
in 1692. Many colonists believed evil spirits in the form of witch- 
es were tormenting them. Nineteen “witches” were hanged. 
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Witenagemot, W/HT uh nuh guh Mout, means a 
meeting of the witan (or wise men) of Anglo-Saxon Eng- 
land. The witan were royal counselors, including bish- 
ops, abbots, earls, and thanes, or followers, who held 
important offices in the royal household or in local gov- 
ernment. The king could summon anyone he wished to 
attend the witenagemot. 

In early Anglo-Saxon history, the witan could de- 
throne a king or choose a new king in a disputed suc- 
cession. But their role was more restricted during the 
900s and 1000's. Throughout the Anglo-Saxon period, 
the king consulted his witan before taking important 
steps. He might seek their advice, for example, before is- 
suing laws, granting lands, making war or peace, ap- 
pointing bishops or earls, or deciding important law- 
suits. The Normans who invaded England in 1066 had a 
similar institution, the curia ducis (duke’s court). After 
1066, the curia ducis and the witenagemot merged to 
form the curia regis (king's court). Emily Zack Tabuteau 
Witherspoon, John (1723-1794), was a leader in 
American political, religious, and educational life. He 
served in the Continental Congress and signed the Dec- 
laration of Independence. Witherspoon was born in 
Scotland. He was a Presbyterian minister before coming 
to America in 1768 to become president of the College 
of New Jersey (now Princeton University). After the Revo- 
lutionary War in America (1775-1783), he continued his 
duties as college president. Glenn Smith 
Witness is a person who gives testimony in a judicial, 
legislative, or administrative proceeding. Such testi- 
mony is given under oath, or, if the witness's religion 
forbids an oath, under affirmation. A witness may also 
be a person who signs a legal instrument, such as a will 
or deed, that another person executes in the presence 
of the witness. 

A court witness is ordered to appear in court by a 
subpoena, which compels the person to attend and to 
give evidence. A person who fails to appear is liable to 
punishment for contempt of court A witness who testi- 
fies untruthfully is guilty of the crime of perjury, and can 
be severely punished. Witnesses may legally refuse to 
testify against themselves or their spouses. 

The question of who is suitable to serve as a witness 
is regulated by rules of evidence. The law considers cer- 
tain people as unsuitable to give legal testimony. People 
who are insane and people who are too young to under- 
stand the nature of a binding oath are included in this 
class. Jack M. Kress 

See also Evidence; Oath; Perjury; Subpoena; Trial. 
Wittgenstein, V/HT guhn su7w, Ludwig, LOOT vihk 
(1889-1951), was one of the most important philosophers 
of the 1900's. His ideas greatly influenced two philo- 
sophical movements, called /ogical positivism and lin- 
guistic analysis. 

In his later work, Wittgenstein suggested that most 
philosophical problems result because philosophers 
think most words are names. For example, philosophers 
have asked, “What is time?” and they have been puzzled 
because they could not find any thing named fime. Witt- 
genstein said this is the wrong way to find out what time 
is. What is necessary is to determine how the word time 
is used in ordinary language. In the sentence, “It is time 
to go home,’ we know what fime means, and so its 
meaning is not a problem. In general, the meaning of a 


term is determined by public standards of judgment, so 
a necessarily “private language’ is impossible. Wittgen- 
stein claimed that this way of viewing language “dis- 
solves’ many traditional problems of philosophy. His ap- 
proach to language has greatly influenced scholars in 
many fields. 

Wittgenstein was born in Vienna, Austria. He studied 
at Cambridge University in England and later taught 
there. He gained recognition for his books 7ractatus 
Logico-Philosophicus (1921) and Philosophical Investiga- 
tions (published in 1953, after his death). 
Wizard. See Witchcraft. 

Wizard of Oz. See Baum, L. Frank. 
WMO. See World Meteorological Organization. 
Wobblies. See Industrial Workers of the World. 
Wodehouse, WUD hows, P. G. (1881-1975), was an 
English writer famous for his humorous novels and 
short stories. Nearly all his tales are set in England dur- 
ing the early 1900's. Wodehouse created many types of 
amusing characters, including silly young men, empty- 
headed young women, domineering older female rela- 
tives, and self-important businessmen. Two of his best- 
known characters are the dim-witted aristocrat Bertie 
Wooster and Wooster's valet, Jeeves. Wodehouse's 
clever, complex plots are filled with unlikely events. 

Wodehouse wrote about 100 novels and books of 
short stories. He also worked with such famous com- 
posers as Jerome Kern and George Gershwin. He wrote 
lyrics for Kern's musical comedy Leave /t to Jane (1917) 
and Gershwin’s Rosalfe (1928). 

Pelham Grenville Wodehouse was born in Guildford, 
England, near London. The Nazis arrested him in France 
as an enemy alien in 1940, during World War II, and 
later detained him in Berlin. In 1941, while in German 
custody, Wodehouse made some controversial radio 
broadcasts in which he joked about his imprisonment. 
Many people in England considered him a traitor, but 
he was not formally accused. Wodehouse never re- 
turned to England. He moved to New York City in 1947 
and became a United States citizen in 1956. Queen Eliza- 
beth II knighted him in 1975. Michael Seidel 
Woden. See Odin. 

Wohler, WUR /ufAr or VUR luhr, Friedrich, FREE 
drihk (1800-1882), a German chemist, in 1828 became the 
first person to make an organic substance (in this case 
urea) from inorganic chemicals. Organic substances 
consist primarily of carbon atoms linked together in 
chains or rings. Wohler’s experiments helped disprove 
the belief that organic substances could be formed only 
in the living bodies of animals or plants. 

W6Ghler isolated the element beryllium, and was one 
of the first people to isolate and describe the properties 
of aluminum (see Aluminum [The first aluminum). 
Wohler's studies with German chemist Justus von Liebig 
on benzoyl compounds played a major role in the devel- 
opment of organic chemistry. Wohler was born in 
Frankfurt (am Main), Germany. 

See also Chemistry (picture). 
Wojtyla, Karol Jozef. See John Paul Il. 

Wolcott, WUL kuht, Oliver (1726-1797), an American 
statesman, was a Connecticut signer of the Declaration 
of Independence. He also served as a member of Con- 
necticut’s convention to ratify the Constitution of the 
United States. He strongly supported ratification. 


Karl Ameriks 


Seymour Harold Mauskopf 





Wolcott was born in Windsor, Connecticut, and grad- 
_ uated from Yale College in 1747. He served several 
terms in the Connecticut legislature between 1764 and 
1786. Wolcott was a delegate to the Continental Con- 

_ gress from 1776 to 1778 and a member of the Congress 
of the Confederation from 1781 to 1783. He served as 
governor of Connecticut from 1796 until his death. 

Wolcott also became a military leader, rising to the 
rank of major general. He helped defend the Atlantic 
coast from British attack during the Revolutionary War 
in America (1775-1783). John W. Ifkovic 
Wolf is one of the largest members of the dog family. 

_ Wolves are expert hunters and prey chiefly on large 
hoofed animals, such as caribou, deer, elk, and moose. 
Many people fear wolves. They believe wolves attack 
human beings, and the animal's eerie how! frightens 
them. But wolves avoid people as much as possible and 
are rarely dangerous to human beings. 

Most wolves belong to a species called the gray wolf 
Two local names for gray wolves are the timber wolf 
and the tundra wo/f The timber wolf lives in wooded, 
subarctic regions. Some tundra wolves are also called 
Arctic wolves and are white. They make their homes on 
the treeless plains of the Arctic. Some zoologists believe 
that there is a separate species of wolf called the red 
wolf. This animal once lived throughout the southern 
United States. Today, however, only a few hundred red 
wolves remain, most of them in captivity. 

Wolves can live in almost any climate, though they are 
seldom found in deserts or tropical forests. In ancient 
times, they roamed throughout the northern half of the 
world. But wherever large numbers of people settled, 
they destroyed wolves. As a result, wolves have disap- 
peared from many areas. Today, most wolves live in 
sparsely populated northern regions, such as Alaska, 
Minnesota, Canada, China, and Russia. Small numbers 
of wolves still inhabit remote areas of such places as 
Greece, eastern Europe, France, India, Italy, the Middle 
East, Portugal, and Spain. 


The body of a wolf 


Wolves look much like large German shepherd dogs. 
But a wolf has longer legs, bigger feet, a wider head, 








oe 


The timber wolf lives in forests of northern Asia, Europe, and 
North America. Most timber wolves have fur that is brown or 
gray or a mixture of those colors, but some have jet black coats. 








Leonard Lee Rue IH, Keystone 
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and a long bushy tail. Most adult male wolves weigh 
from 75 to 120 pounds (34 to 54 kilograms). They meas- 
ure from 5 to 6 } feet (1.5 to 2 meters) long, including the 
tail, and are about 2 5 feet (76 centimeters) tall at the 
shoulder. Female wolves are smaller than the males. 

The fur of a wolf varies in color from pure white in the 
Arctic to jet black in the subarctic forests. Most wolves 
have gray fur. Wolves of the northern and Arctic regions 
grow long, thick winter coats that protect them from the 
bitter cold. 

A wolf has excellent senses of vision, smell, and hear- 
ing. These senses help the animal locate prey. A wolf 
can see and smell a deer more than 1 mile (1.6 kilome- 
ters) away. A wolf has 42 teeth, including 4 fangs at the 
front of the mouth that are used to wound, grab, and kill 
prey. The fangs may measure up to 2 inches (5 centime- 
ters) long from root to tip. The small front teeth are used 
to nibble and pull at skin. The sharp side teeth cut easily 
through tough muscle. The flat back teeth crush thick 
bone so it can be swallowed. 

The wolf has a large stomach and can eat as much as 
20 pounds (9 kilograms) of food at one time. However, a 
wolf can go without food for two weeks or longer. 


The life of a wolf 


Wolves live in family groups called packs. Most packs 
have about 8 members, but some have more than 20. 
Zoologists believe pack members remain together be- 
cause they have strong affection for one another. Most 
maturing wolves leave the pack and become /one 
wolves. A lone wolf travels alone until it finds a mate. 
These two may have pups and form their own pack. 

Habits. Each wolf pack has a social order called a 
dominance hierarchy. Every member of the pack has a 
certain rank in the hierarchy. High-ranking members, 
called dominant wolves, dominate low-ranking mem- 
bers, known as subordinate wolves. A dominant wolf 
and a subordinate wolf show their rank almost every 
time they meet. The dominant wolf stands erect, holds 
its tail aloft, and points its ears up and forward. It may 
show its teeth and growl. The subordinate wolf crouch- 
es, holds its tail between its legs, and turns down its 
ears. It may also whine. See Dominance (picture). 
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Warren Carst, Van Cleve Photography 
Young wolves learn some hunting skills by scuffling with one 
another. They begin to hunt with the pack when they are about 6 
months old. This family of wolves includes a black pup. 
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A pack lives within a specific area called a territory. 
Wolves claim a territory by marking it with their scent. 
The leader of the pack urinates on rocks, trees, and oth- 
er objects along the boundaries of the area. Other 
wolves can then recognize the boundaries. A pack does 
not allow other wolves to hunt in its territory. If wolves 
from another pack trespass, they may be attacked and 
killed. 

Studies indicate that the size of the territory depends 
mainly on the availability of prey. If prey is scarce, the 
territory may cover as much as 800 square miles (2,100 
square kilometers). If prey is plentiful, the area may be 
as small as 30 square miles (78 kilometers). 

Young. Wolves mate during the winter. The female 
carries her young inside her body for about 63 days. She 
then gives birth to 1 to 11 pups ina sheltered area called 
a den. The den may be ina cave, a hollow log, an aban- 
doned beaver lodge, or underground. 

Wolf pups weigh about 1 pound (0.5 kilogram) at birth 
and are blind, deaf, and helpless. At first, they live on 
only the mother’s milk. When the pups are about 3 
weeks old, they begin to eat meat and to leave the den 
for short periods. Adult wolves provide the pups with 
meat. An adult eats much meat after killing an animal. To 
get some of this meat, the pups lick the mouth of the 
adult wolf. The adult coughs up the meat, and the pups 
eat it. 

Wolf pups leave the den permanently when they are 
about 2 months old. The pups move to an unsheltered 
area that is called a rendezvous site, and they remain 


Roll O. Peterson 


A wolf pack chases a moose through the snow. But the wolves 
may not be able to kill their prey after cornering it. Many animals 
are too strong for even a group of hungry wolves to kill. 





there during the summer while the adults hunt and 
bring back food. In the fall, the quickly growing pups 
and the adults begin to hunt together as a pack. 

How wolves hunt. When the members of a pack 
gather to begin a hunt, they greet each other and howl. 
Their howling may become very loud, and it warns oth- 
er wolves to stay out of the pack’s territory. 

Wolves roam through their territory until they find 
prey. They then move in on the prey. They may inch 
closer to their prey, perhaps in single file. Then they 
break into a run, and the chase begins. 

Wolves hunt and chase down many more animals 
than they can catch. Wolves eat almost any animal they 
can catch. Many of the animals they hunt, such as cari- 
bou and elk, are faster and stronger than wolves. There- 
fore, wolves must be quick, tireless, and clever to catch 
their prey. 

Wolves hunt at any time of the day or night but tend 
to hunt more in the evening, night, and early morning. If 
wolves can catch their prey, they attack the rump or 
sides of the animal. They try to wound the animal and 
make it bleed until it weakens. Then they grab the victim 
by the throat or snout. Wolves can usually kill a large an- 
imal in only a few minutes. However, the entire hunt 
may take several hours. The wolves may give up the 
chase if the animal is strong, such as a healthy moose. 
They also may abandon the hunt if the animal is excep- 
tionally fast. 

Sick, injured, or aged animals that lag behind their 
herds make easy targets for wolves. The wolf helps 
strengthen the herds of its prey by killing such animals. 
An old or unhealthy animal can be a burden to its herd. 
For example, an aged caribou eats food that other cari- 
bou need to raise their young. A sick elk may infect oth- 
er members of the herd. By eliminating such animals, 
wolves perform an important natural function. 


Wolves and people 


Many people despise the wolf because it kills other 
animals. Wolves provoke farmers and ranchers by de- 
stroying sheep, cows, and other livestock. Many hunters 
dislike the wolf because it kills game animals, such as 
elk and deer. These hunters mistakenly think that wolves 
wipe out game in certain areas. That is seldom true. 

Fables and folklore also have contributed to the wolfs 
bad reputation. In many old sayings, the animal is a sym- 
bol of badness or evil. For example, “to keep the wolf 
from the door’ means to prevent hunger or poverty. “A 
wolf in sheep's clothing” describes a person who acts 
friendly but has evil intentions. Fables pass on the mis- 
leading notion that wolves attack people. In the story of 
Little Red Riding Hood, a wolf threatens to eat a little 
girl. 

Hatred and fear of wolves have led people to destroy 
large numbers of them. Government poisoning pro- 
grams formerly helped exterminate wolves in the United 
States and other countries. Bounties (rewards) were 
sometimes offered for the deaths of wolves. 

The United States government has classified the gray 
wolf as an endangered species in many states. The red 
wolf is classified as endangered in all the Southern 
States. Gray wolves have been reintroduced into the 
wild in Wyoming and Idaho, where they once roamed 
in great numbers. Red wolves have been reintroduced 


into the wild in North Carolina and Tennessee. 
L. David Mech 
Scientific classification. Wolves belong to the family 


- Canidae. The scientific name for the gray wolf is Canis lupus. 


The red wolf is C rufus. 


Additional resources 


_ Hampton, Bruce. The Great American Wolf. Henry Holt, 1997. 
_ Steinhart, Peter. 7he Company of Wolves. 1995. Reprint. Random 


Hse., 1996. 


_ Swinburne, Stephen R. Once a Wolf How Wildlife Biologists 


Fought to Bring Back the Gray Wolf, Houghton, 1999. Younger 
readers. 


Wolf, Tasmanian. See Tasmanian tiger. 


- Wolf fish. See Wolffish. 


Wolfe, James (1727-1759), was the British general 


_ whose success in the Battle of Quebec in 1759 won 


Canada for Britain (now called the United Kingdom). His 
victory against the French came after several discourag- 
ing failures, due in part to his poor judgment. His great- 
ness as a general has sometimes been exaggerated be- 


_ cause of his dramatic death at the moment of victory. 


Before the attack on Quebec, Wolfe moved his troops 


_ up the Saint Lawrence River to a landing well above the 


city. The troops moved down the river during the night 


of Sept. 12-13, 1759, to a point much nearer Quebec. 
They landed there and then climbed a steep bluff on the 


north side of the river to the plains outside the city walls. 


When General Montcalm, the French commander, dis- 
covered the British in the morning, he decided to fight 
on the site Wolfe had chosen. 

The Battle of Quebec lasted less than 15 minutes. 
Wolfe was wounded twice, but he continued in com- 


~ mand until a third bullet struck his lungs. He died just as 


the French troops were breaking. General Montcalm 
was also mortally wounded, and he lived only a few 


| hours after the battle (see Montcalm, Marquis de; Que- 
- bec, Battle of). 


= 





Wolfe was born in the County of Kent, England. He 
joined the army when he was 14 and served in Flanders 


= 


Oil painting on canvas (1770); Gift of the Duke of Westminster, National Gallery of Canada, Ottawa 
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and Scotland. He became a brigadier during the Seven 
Years’ War (also called the French and Indian War). In 
the war, in 1758, Wolfe served under Major General Jef- 
fery Amherst in the Battle of Louisbourg (see Amherst, 
Lord Jeffery; Louisbourg). 

Wolfe returned to Britain after that battle. William Pitt, 
who was then directing Britain’s foreign affairs, chose 
Wolfe to command the expedition against Quebec. 
Wolfe's success there, at the cost of his life, permitted 
the British to seize Montreal in 1760 and to complete the 
conquest of Canada (see Canada, History of [British con- 
quest and rule)). Phillip Buckner 
Wolfe, Thomas Clayton (1900-1938), was an Ameri- 
can author who won fame for his autobiographical nov- 
els. Wolfe claimed that all great art was necessarily auto- 
biographical. The story of his childhood and youth takes 
on a symbolic significance in his novels. His main char- 
acter, under whatever name he appears, is a sensitive, 
worthwhile person who is, in essence, the author. Using 
this character, Wolfe treated a theme that is important to 
his work—the development of the artist in America. 

Wolfe was born in Asheville, North Carolina. He grad- 
uated from the University of North Carolina in 1920 and 
then entered the Harvard University graduate school. 
Wolfe taught English at New York University between 
1924 and 1930. 

Maxwell E. Perkins, an editor at Scribner's publishers, 
was the most important influence in Wolfe's career. 
Wolfe wrote long rambling works, and Perkins helped 
him cut and organize the material. Wolfe’s first novel 
was Look Homeward, Angel (1929). It was followed by a 
sequel, Of Time and the River (1935). After Wolfe's death, 
Edward Aswell, an editor at Harper publishers, edited 
his two other novels— The Web and the Rock (1939) and 
You Cant Go Home Again (1940). The character of Eu- 
gene Gant in the first two novels is modeled on Wolfe 
as a young man. The other two novels also draw on 
Wolfe’s personal experiences. They concern a character 
called George Webber. 





The Death of General 
Wolfe, a famous painting by 
Benjamin West, shows 
Wolfe’s death at the moment 
of victory in the Battle of Que- 
bec. 
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Wolfe's writing has been criticized for its apparent 
lack of discipline and artistic control. Some critics be- 
lieve that each novel is a torrent of undigested details 
and that Perkins’s editing is responsible for whatever 
form the novels have. Wolfe seemed to support this 
view in The Story of a Novel (1936), in which he critically 
examined his own writings. However, later critics have 
stressed that Wolfe was more than a reporter. They note 
that he chose details and emphasized elements that 
make each of the episodes in his novels a dramatic unit. 

Although Wolfe has been frequently criticized for ex- 
cesses in language, at his best he wrote powerful prose 
that is often close to poetry. The Notebooks of Thomas 
Wolfe (1970) describes Wolfe's struggle to become a 
mature writer. The Complete Short Stories of Thomas 
Wolfe was published in 1987. Noel Polk 


Additional resources 


Bloom, Harold, ed. Thomas Wolfe. Chelsea Hse., 1987. 
Donald, David Herbert. Look Homeward: A Life of Thomas 

Wolfe. 1987. Reprint. Harvard Univ. Pr., 2002. 

Teicher, Morton |. Looking Homeward: A Thomas Wolfe Photo 

Album. Univ. of Mo. Pr., 1993. 

Wolfe, Tom (1931- ), is an American journalist, es- 
sayist, novelist, and social commentator. Much of his 
work is an example of New Journalism, which mixes de- 
tailed reporting with controversial opinion. 

Wolfe has written about many aspects of modern life 
and the arts. His first book, The Kandy-Kolored Tanger- 
ine-Flake Streamline Baby (1965), is a collection of essays 
about modern American life styles. Radical Chic & Mau- 
Mauing the Flak Catchers (1970) is a controversial de- 
scription of a fund-raiser for the radical Black Panther 
Party at the home of symphony conductor Leonard 
Bernstein. The Right Stuff(1979) describes the selection, 
training, and daily lives of the first seven American astro- 
nauts. The Painted Word (1975) criticizes the pretensions 
Wolfe saw in modern art. From Bauhaus to Our House 
(1981) attacks modern architecture. The Bonfire of the 
Vanities (1987) is a novel about the very wealthy and the 
very poor in New York City. A Man in Full (1998) is a 
complex novel about politics and racial tensions in mod- 
ern Atlanta. 

Thomas Kennerly Wolfe, Jr., was born on March 2, 
1931, in Richmond, Virginia. He has been a newspaper 
reporter and an editor for New York and Esquire maga- 
zines. Barbara M. Perkins 
Wolffish is the name of five species of aggressive 
ocean fish. Three species of wolffish live in the North At- 
lantic, and two inhabit the North Pacific. Wolffish get 
their name from their large, fanglike front teeth, which 
they use to tear apart their food. Their powerful jaws 
crush the shells of clams, crabs, and other hard-shelled 
animals they eat. Wolffish attack when threatened. 

Wolffish may grow more than 5 feet (1.5 meters) long 





WORLD BOOK illustration by Colin Newman, Linden Artists Ltd. 
A wolffish has powerful jaws and teeth. 


and may weigh more than 40 pounds (18 kilograms). 
They are mainly brown or gray with dark vertical bands 
or dark spots on the body. Wolffish eggs are among the 
largest of known fish eggs, measuring about } inch (6 
millimeters) in diameter. A large female may lay as many 
as 40,000 eggs in round masses. 

Wolffish are important food fish in North America, 
northern Europe, and northern Asia. Their strong, 
durable skin makes a good leather used for pouches, 
bookbindings, and other articles. Tomio Iwamoto 

Scientific classification. Wolffish belong to the family An- 
arhichadidae. 

See also Fish (picture: Fish of coastal waters). 
Wolfhound is the name of a family of dogs made up 
of three breeds—the /rish wolfhound, the borzoi or 
Russian wolthound, and the Scottish deerhound. The 
Irish dog is the largest of all dogs, although not the 
heaviest. It was the companion of kings in ancient Ire- 
land, and is still used for hunting. 

The borzoi resembles the greyhound except for its 
long, luxuriant coat. This breed of wolfhound was devel- 
oped by the Russian czars. The czars used these dogs ta 
chase after wolves. 

The Scottish deerhound descended from the stag- 
hound and other large breeds once used for stalking 
deer. It is a large, striking dog. 

Critically reviewed by the American Kennel] Club 

See also Borzoi; Dog (picture: Hounds); Irish wolf- 
hound; Scottish deerhound. 

Wolfram. See Tungsten. 

Wolfram von Eschenbach, VAWL frahm fuhn EHSH 
uhn BAHK (11702-12202), was a German knight and poet. 
His rhymed poem Parziva/is considered a masterpiece 
of medieval literature. 

Parzivalis about a courageous boy who finds his way 
through ignorance to manhood and wisdom. During 
years of wandering, Parzival grows in purity and humili- 
ty until] God judges him worthy of the Grai/, a holy stone 
that transmits God's will by a mysterious inscription. 
Wolfram based his poem on a French romance by Chre- 
tien de Troyes. Richard Wagner based his opera Parsifal 
on Wolfram’s work. Wolfram also wrote short poems 
and two unfinished verse epics— 7iture/ and Willehalm. 

Little is known of Wolfram’s life. He was born into a 
noble family in Bavaria and probably served as a knight 
under powerful lords. _james F. Poag 
Wolframite, WUL fruh myt is one of the two most im- 
portant ores of tungsten. It consists of iron, manganese, 
oxygen, and tungsten, and its chemical symbol is 
(Fe,Mn) WO,. Tungsten is a chemical element that is im- 
portant in the production of electronic equipment and 
industrial tools (see Tungsten). The other chief tungsten 
ore is scheelite. 

Wolframite is a black to brownish mineral. It is often 
found with quartz in veins that run in and around gran- 
ite. Countries with wolframite deposits are Australia, Bo- 
livia, China, and Portugal. Robert B. Cook 
Wollongong, WOOL uhn GAwnc (pop. 177,009), is an 
important industrial city along the southeast coast of 
Australia. It lies 51 miles (82 kilometers) south of Sydney, 
Australia’s largest city. It is in the state of New South 
Wales. For the location of Wollongong, see Australia 
(political map). Wollongong has many historic buildings 
in the Georgian and Victorian styles of architecture that 





— acity until 1942. 
- Wollstonecraft, WUL stuhn kraft, Mary (1759-1797), 
a British author, was best known for her book A Vindica- 











_ date from the 1840's. The city also has modern residen- 


tial and commercial areas. It is the home of the Univer- 
sity of Wollongong. 

Wollongong's major industries include steel and iron 
production and coal mining. Wollongong is also a ship- 
ping center for products produced in the area. 

Wollongong was first settled by Europeans in 1815. It 
became a town in 1859 but did not receive the status of 
Alan Fitzgerald 


tion of the Rights of Woman (1792). This book was one 
of the first to claim that women should have equality 


— with men. Wollstonecraft said that men considered 


women morally and mentally inferior to themselves. She 
argued that women could live happy, creative lives if 
they had better educational 
opportunities. She based 
her book on the demo- 
cratic principles of the 
French Revolution (1789- 
1799) and on her own expe- 
riences. 

Wollstonecraft was born 
in London. She educated 
herself by studying books 
at home. For a brief period, 
she and her sisters ran a 
school. From this experi- 
ence, she wrote 7houghts 
on the Education of Daugh- 
ters (1787). In this pam- 
phlet, she criticized the cruel treatment of young girls 
that was common at the time. She also wrote other es- 
says as well as stories and translations. 

In 1797, Wollstonecraft married William Godwin, a 
British political reformer. Their daughter, Mary Woll- 
stonecraft Shelley, wrote the famous horror novel Frank- 
enstein (1818). Cynthia F. Behrman 
Wolsey, WUL zee, Thomas Cardinal (1473?-1530), 
was an English statesman who served as the principal 
adviser to King Henry VIII from 1514 to 1529. Wolsey 
was also a cardinal of the Roman Catholic Church. 

Wolsey was born at Ipswich, England, and graduated 
from Magdalen College at Oxford University. In 1498, he 
was ordained a priest. He was made chaplain to the 
archbishop of Canterbury in 1501, and chaplain to the 


Bettmann Archive 


Mary Wollstonecraft 
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Wolverine 


English governor of Calais, 
a French city under English 
control, in 1503. Wolsey’s 
Oxford friends and his own 
driving ambition helped 
his rapid rise to power. By 
1507, he had become chap- 
lain to King Henry VII. The 
king used Wolsey in diplo- 
matic missions. In 1509, 
Wolsey became dean 
(head clergyman) of Lin- 
coln Cathedral. 

After Henry VIII became 
king in 1509, he appointed 
Wolsey to his council. In 1513, Henry made Wolsey re- 
sponsible for organizing a military campaign against 
France. In 1514, Wolsey was made bishop of Lincoln and 
then archbishop of York. Pope Leo X made him a cardi- 
nal in 1515. Wolsey loved display, power, and wealth. 
His income was many times larger than those of Eng- 
land's greatest nobles, and he lived in royal splendor. 

Cardinal Wolsey used his abilities as a statesman and 
administrator mainly in managing foreign affairs. His for- 
eign policy sought to settle disputes between the two 
major European rivals, France and the Holy Roman Em- 
pire, a German-based empire that also included Austria 
and parts of what are now Belgium, Italy, and the Neth- 
erlands. Wolsey worked to maintain peace and increase 
England's prestige. 

Wolsey’s greed and ambition earned him many ene- 
mies. But he held Henry VIII's confidence until he 
proved unable to persuade the pope to annu/ (declare 
invalid) Henry's marriage to his first wife, Catherine of 
Aragon. The king wanted to marry Anne Boleyn, who 
was a lady in Catherine's court. Wolsey’s failure to obtain 
an annulment of the King’s marriage resulted in Henry 
dismissing him in 1529. 

Wolsey’s fall from a position of great influence was 
sudden and complete. He was stripped of his property 
and most of his offices, remaining only archbishop of 
York. In 1530, he was accused of treason and ordered to 
London. On his journey to the capital, Wolsey fell ill and 
died. 

See also Henry VIII. 

Wolverine, wut vuh REEN, is a fur-bearing animal that 
lives in the northern woods and tundras (cold, treeless 





oll painting (about 1600) by Sampson Strong; 
Christ Church College, Oxford, England 


Thomas Cardinal Wolsey 


Richard L. Greaves 


James R. Simon, Van Cleve Photography 


The wolverine lives in North 
America, northern Europe, 
and Asia. It is one of the most 
powerful animals of its size. 
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plains) of Europe, Asia, and North America. It is some- 
times called the g/utton. Adult wolverines measure 
about 34 feet (110 centimeters) long and weigh up to 55 
pounds (25 kilograms). They are somewhat bearlike in 
appearance, with a heavy body and short legs. The wol- 
verine’s long coat ranges from dark-brown to black, with 
a band of lighter-colored fur along its sides to the top of 
a bushy tail. The animal is extremely powerful for its 
size. 

During the summer, wolverines feed chiefly on small 
and medium-sized mammals, birds, and plants. During 
the winter, they hunt reindeer and caribou. A wolverine 
kills such large prey by jumping on the animal's back 
and holding on until the animal falls. The wolverine will 
tear apart the body and hide the pieces until it can re- 
turn to eat them. Wolverines also feed on the remains of 
reindeer and caribou that have been killed by wolves, 
bears, or other animals. 

The wolverine is rare today. In the past, it was ruth- 
lessly hunted for its fur and because it sometimes kills 
game animals and livestock. 

Scientific classification: The wolverine belongs to the wea- 
sel family, Mustelidae. It is Gu/o gulo. Gary A. Heidt 
Wolverine State. See Michigan. 

Woman. See Human being; Women’s movements. 
Woman suffrage is the right of women to vote. 
Today, women in nearly all countries have the same vot- 
ing rights as men. But they did not begin to gain such 
rights until the early 1900's, and they had to overcome 
strong opposition to get them. The men and women 
who supported the drive for woman suffrage were 
called suffragists. 


In the United States 


During colonial times, the right to vote was limited to 
adult males who owned property. Many people thought 
property owners had the strongest interest in good gov- 
ernment and so were best qualified to make decisions. 
Most women could not vote, though some colonies 
gave the vote to widows who owned property. 

By the mid-1700's, many colonial leaders were begin- 
ning to think that all citizens should have a voice in gov- 
ernment. They expressed this belief in such slogans as 
“No Taxation Without Representation” and “Government 
by the Consent of the Governed.” 

After the United States became an independent na- 
tion, the Constitution gave the states the right to decide 
who could vote. One by one, the states abolished prop- 
erty requirements and, by 1830, all white male adults 
could vote. Only New Jersey gave women the vote, but 
in 1807, that state also limited voting rights to men. 

Beginnings of the movement. Changing social con- 
ditions for women during the early 1800's, combined 
with the idea of equality, led to the birth of the woman 
suffrage movement. For example, women started to 
receive more education and to take part in reform 
movements, which involved them in politics. As a result, 
women started to ask why they were not also allowed to 
vote. 

One of the first public appeals for woman suffrage 
came in 1848. Two reformers, Lucretia Mott and Eliza- 
beth Cady Stanton, called a women’s rights convention 
in Seneca Falls, N.Y., where Stanton lived. The men and 
women at the convention adopted a Declaration of Sen- 
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timents that called for women to have equal rights in ed- 
ucation, property, voting, and other matters. The decla- 
ration, which used the Declaration of Independence as a 
model, said, “We hold these truths to be self-evident: 
that all men and women are created equal... .” 

Suffrage quickly became the chief goal of the 
women’s rights movement. Leaders of the movement 
believed that if women had the vote, they could use it to 
gain other rights. But the suffragists faced strong oppo- 
sition. 

Most people who opposed woman suffrage believed 
that women were less intelligent and less able to make 
political decisions than men. Opponents argued that 
men could represent their wives better than the wives 
could represent themselves. Some people feared that 
women's participation in politics would lead to the end 
of family life. 

Growth of the movement. The drive for woman suf- 
frage gained strength after the passage of the 15th 
Amendment to the Constitution, which gave the vote to 
black men but not to any women. In 1869, suffragists 
formed two national organizations to work for the right 
to vote. One was the National Woman Suffrage Associa- 
tion, and the other was the American Woman Suffrage 
Association. 

The National Woman Suffrage Association, led by 
Stanton and another suffragist named Susan B. Anthony, 
was the more radical of the two organizations. Its chief 
goal was an amendment to the Constitution giving 
women the vote. In 1872, Anthony and a group of 
women voted in the presidential election in Rochester, 
N.Y. She was arrested and fined for voting illegally. At 
her trial, which attracted nationwide attention, she made 
a stirring speech that ended with the slogan “Resistance 
to Tyranny Is Obedience to God” 

The American Woman Suffrage Association, led by 
the suffragist Lucy Stone and her husband, Henry Black- 
well, was more conservative. Its main goal was to in- 
duce individual states to give the vote to women. The 
two organizations united in 1890 to form the National 





_ American Woman Suffrage Association. The Woman’s 
Christian Temperance Union and other organizations 
also made woman suffrage a goal. 

During the early 1900's, a new generation of leaders 
brought a fresh spirit to the woman suffrage movement. 
Some of them, including Carrie Chapman Catt and 
Maud Wood Park, were skilled organizers who received 
much of their support from middle-class women. These 
leaders stressed organizing in every congressional dis- 
trict and lobbying in the nation’s capital. Other leaders, 
including Lucy Burns, Alice Paul, and Stanton’s daughter 

Harriot E. Blatch, appealed to young people, radicals, 
~ and working-class women. This group of leaders devot- 
ed most of their efforts to marches, picketing, and other 
active forms of protest. Paul and her followers even 
chained themselves to the White House fence. The suf- 
fragists were often arrested and sent to jail, where many 
_ of them went on hunger strikes. 

Action by individual states. In 1869, the Territory of 
Wyoming gave women the right to vote. The Utah Terri- 
tory did so a year later. Wyoming entered the Union in 
1890 and became the first state with woman suffrage. 
Colorado adopted woman suffrage in 1893, and Idaho in 
1896. By 1920, 15 states—most of them in the West—had 
granted full voting privileges to women. Twelve other 
_ states allowed women to vote in presidential elections, 
and two states let them vote in primary elections. 

The 19th Amendment. A woman suffrage amend- 
ment was first introduced in Congress in 1878. It failed 
to pass but was reintroduced in every session of Con- 
gress for the next 40 years. 

During World War I (1914-1918), the contributions of 
women to the war effort increased support for a suf- 
frage amendment. In 1918, the House of Representatives 
held another vote on the issue. Spectators packed the 
galleries, and several congressmen came to vote de- 
spite illness. One congressman was brought in ona 
stretcher. Representative Frederick C. Hicks of New York 
left his wife’s deathbed—at her request—to vote for the 
amendment. The House approved the amendment, but 
the Senate defeated it. In 1919, the Senate finally passed 
the amendment and sent it to the states for approval. 

By late August 1920, the required number of states 
had ratified what became the 19th Amendment. The 
amendment says, “The right of citizens of the United 
States to vote shall not be denied or abridged by the 
United States or by any state on account of sex.” 


In other countries 


In 1893, New Zealand became the first nation to grant 
women full voting rights. In 1902, Australia gave women 
the right to vote in national elections. Other countries 
that enacted woman suffrage during the early 1900's in- 
cluded Britain, Canada, Finland, Germany, and Sweden. 
During the mid-1900's, China, France, India, Italy, Japan, 
and other nations gave women the right to vote. By 
1990, women had the right to vote in almost every coun- 
try where men had the right. Some countries still did not 
allow many or all of the people to vote. Only Kuwait ex- 
tended the vote to men but not to women. 

Anne Firor Scott 


Related articles in Wor/d Book include: 
Anthony, Susan B. Catt, Carrie Chapman 
Blatch, Harriot E. S. Davis, Paulina Wright 
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Woman's Christian Temperance Union (WCTU) 
is anonprofit organization that works to lessen social 
problems. The organization's official name is the Nation- 
al Woman's Christian Temperance Union. It is also com- 
monly called the WCTU. One of the WCTU's chief aims 
is to educate people, especially youths, on the harmful 
effects of alcohol, other narcotic drugs, and tobacco. 
The WCTU has helped enact state laws requiring public 
schools to teach about such effects. 

The WCTU's programs also promote good citizen- 
ship, child welfare, and world peace. In addition, the 
WCTU takes leading roles in other areas that deal with 
humanitarian concerns. These areas include child abuse 
and equal justice for women and minority groups. 

The WCTU has branches in all the states of the United 
States and in Puerto Rico and the Virgin Islands. It was 
founded in 1874. The WCTU developed out of the 
Women’s Temperance Crusade of 1873. During this 
campaign, women church members went into saloons, 
sang hymns, prayed, and asked the saloonkeepers to 
stop selling liquor. The Temperance Crusade swept 
over 23 states, and resulted in the closing of thousands 
of places that sold liquor throughout the nation. 

Members of the Temperance Crusade attending the 
Chautauqua Sunday School Assembly in 1874 discussed 
the need for a national temperance organization. These 
discussions resulted in the organization of the National 
Womar’s Christian Temperance Union in November 
1874 at Cleveland, Ohio. The WCTU's first president was 
Annie Wittenmyer, and the second was the noted edu- 
cator and reformer, Frances E. Willard (see Willard, 
Frances E)). 

The organization grew rapidly, and its influence in- 
creased with its growth. It worked through schools, 
churches, and other groups. Finally the 18th Amend- 
ment to the Constitution of the United States (passed in 
1919) prohibited the manufacture, import, export, and 
sale of alcoholic beverages. This amendment remained 
in force from 1920 until 1933, when the 21st Amendment 
repealed it. See Prohibition. 

In 1883, Willard founded the first international organi- 
zation for women, called the World’s Woman's Christian 
Temperance Union. It is made up of women's temper- 
ance groups in 72 countries and has about 500,000 
members. The WCTU has headquarters in Evanston, Illi- 
nois. 

Critically reviewed by the National Woman's Christian Temperance Union 

See also American Council on Alcohol Problems. 
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Woman’s Relief Corps, National, is the oldest 
woman's patriotic organization in the United States. In 
July 1883, it was voted the official auxiliary of the Grand 
Army of the Republic, an organization of veterans of the 
Union Army in the American Civil War (1861-1865). The 
Grand Army of the Republic operated until 1956. The 
Womart’s Relief Corps has thousands of members. 
Members do not have to be descendants of Civil War 
veterans. 

The Woman’s Relief Corps was formed to aid and 
memorialize the Grand Army of the Republic and to per- 
petuate the memory of its dead. Today, the organization 
also works to assist veterans of later U.S. wars. Members 
promote patriotism and take part in child welfare work. 
Headquarters are in Springfield, Illinois. 

Critically reviewed by the National Woman's Relief Corps 
Womb. See Uterus. 

Wombat is a stocky, burrowing mammal of Australia. 
Wombats measure up to 4 feet (1.2 meters) long and 
weigh from 30 to 75 pounds (14 to 34 kilograms). There 
are two main kinds—the common wombatand the hairy- 
nosed wombat. The common wombat lives in coastal 
forests and feeds mostly on grass, small bushes, and 
roots. It has thick brown fur. Two species of hairy-nosed 
wombats live on the Australian plains and eat mainly 
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grass. Both species have gray fur and white hairs on the 
nose. Hairy-nosed wombats were once widespread but 
now inhabit only small areas of land. People have killed 
many of the animals because they damage crops. 

Wombats are marsupials. Like other marsupials, wom- 
bats give birth to tiny, poorly developed young. The off- 
spring are carried in a pouch on the mother's belly and 
remain there for at least six months. Unlike most other 
marsupials, the wombat has a pouch that opens toward 
the rear of its body. Michael L. Augee 


Scientific classification. Wombats belong to the family 
Vombatidae. The scientific name for the common wombat is 
Vombatus ursinus. The two species of hairy-nosed wombats are 
Lasiorhinus /atifrons and L. krefftii. 


Women’s American ORT is an affiliate organization 
of the Organization for Rehabilitation through Training 

(ORT). ORT is the world’s largest independent network 

of vocational education and technical training. It was 





founded in Russia in 1880 to teach trades and agricultur- 
al skills. Today, the organization operates hundreds of 
schools and training projects throughout the world and 
teaches thousands of students at the primary, second- 
ary, and college levels. ORT offers a wide range of 
courses, from apprenticeship programs that teach basic 
skills to advanced courses in computer science, elec- 
tronic engineering, and robotics. 

Women's American ORT has thousands of members 
in the United States. It is concerned with a variety of do- 
mestic issues, including the quality of public education, 
the adjustment of refugees to a new culture, literacy, 
and equal opportunities for women. Headquarters are in 
New York City. Critically reviewed by Women’s American ORT 
Women’s Bureau is an agency of the United States 
Department of Labor. It develops policies and programs 
to improve the welfare and status of women in the work 
force. The bureau is chiefly a fact-finding, service, and 
promotional agency. It does not administer any laws. 

The Women’s Bureau conducts research and devel- 
ops programs to find ways of improving job opportuni- 
ties for women and girls, especially in fields that have 
not traditionally been open to them. It encourages im- 
proved vocational counseling, better job-training pro- 
grams, and continuing education for women. It works 
for the expansion of child care and other supportive 
services. The bureau also promotes legislation to im- 
prove the status of women and to eliminate sex discrimi- 
nation in the workplace. It conducts or sponsors various 
studies and publishes its findings. 

The bureau provides assistance to individuals; em- 
ployers; labor unions; schools; employment agencies; 
federal, state, and local government agencies; and inter- 
national organizations. Congress established the bureau 
in 1920. Critically reviewed by the Women’s Bureau 
Women’s Clubs, General Federation of, is a 
women's volunteer service organization that trains wom- 
en to be effective community leaders. It has more than 1 
million members worldwide in more than 20 countries. 
Members work to support the arts, education, the envi- 
ronment, and international peace efforts. 

The organization was founded in 1890 by New York 
newspaperwoman Jane Cunningham Croly. Internation- 
al headquarters are in Washington, D.C. 

Critically reviewed by the General Federation of Women’s Clubs 
Women’s Equal Rights Amendment. See Equal 
Rights Amendment. 

Women’s International Bowling Congress 
(WIBC) regulates women’s organized bowling competi- 
tion. It has over 1 million members and ranks as one of 
the largest women’s sports organizations in the world. It 
includes both amateurs and professionals. 

The WIBC establishes and enforces rules for leagues 
and tournaments and for bowling equipment. It also is- 
sues and regulates bowling center certificates to ap- 
proved centers of the WIBC and the American Bowling 
Congress (ABC). The WIBC presents awards for out- 
standing achievements, and promotes interest in bowl- 
ing. It conducts the annual WIBC Championship Tourna- 
ment and the WIBC Queens Tournament, an event for 
only the top women bowlers. 

The WIBC was founded in 1916. It has headquarters in 
Greendale, Wisconsin. 

Critically reviewed by the Women’s International Bowling Congress 
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Women’s movements have led to greater social, economic, and political rights for women. In 
the early 1900's, /eft, women marched for the right to vote. Since the 1960's, women have demon- 
strated for equal pay and job opportunities, and for child-care and other social programs, right. 


Women’s movements 


Women’s movements are group efforts, chiefly by 
women, that seek to improve women's lives or the lives 
of others. Probably the best-known women’s movements 
are those that have engaged in political efforts to 
change the roles and status of women in society. Such 
political movements by women on their own behalf are 
often referred to as feminist movements (see Feminism). 
Women’s groups also have worked to help others, pri- 
marily through religious and charitable activities. 


_ Whether political, religious, or charitable, women’s 
_ movements have sought to achieve greater social, eco- 


nomic, and political involvement for women. 
Throughout history, women have usually had fewer 


_ rights and a lower social status than men. The traditional 


role of wife and mother dominated, and most women’s 
lives centered around their households. Women’s move- 
ments first developed during the 1800's in the United 
States and Europe and then spread to other parts of the 
world. The first women’s movements arose largely in re- 
sponse to the coming of modern urban and industrial 
society. The industrial age brought about great eco- 
nomic and political changes, creating upheaval in 
women’s traditional roles and causing women to ques- 
tion their status and situation. This first wave of women’s 
movements concentrated primarily on gaining voting 
rights for women. 

A second wave of women’s movements emerged dur- 
ing the 1960's, another period of great political and so- 
cial change in many areas of the world. These contem- 


_ porary women’s movements have sought greater 


equality for women in the family, in the workplace, and 
in political life. 

Women’s movements have enabled Jarge groups of 
women to question and determine their rights and re- 
sponsibilities. The specific goals and methods of these 
movements have varied from one time and place to an- 
other, depending on local customs regarding the treat- 
ment of women, on national political values, and on eco- 


nomic conditions. But in almost every case, women’s 


movements have won greater freedom for women to act 


as self-sufficient individuals, rather than as dependent 
wives or daughters. 


Women’s status through the ages 


Origins of women’s traditional roles. Throughout 
history, most societies have held women in an inferior 
status compared to that of men. This situation was often 
justified as being the natural result of biological differ- 
ences between the sexes. In many societies, for exam- 
ple, people believed women to be naturally more emo- 
tional and less decisive than men. Women were also 
held to be less intelligent and less creative by nature. 
But research shows that women and men have the same 
range of emotional, intellectual, and creative character- 
istics. Many sociologists and anthropologists maintain 
that various cultures have taught girls to behave accord- 
ing to negative stereotypes (images) of femininity, thus 
keeping alive the idea that women are naturally inferior. 

There are, of course, certain physical differences be- 
tween the sexes. From earliest times, the fact that 
women were the childbearers helped establish a divi- 
sion of tasks between women and men. In every society, 
only women bear children and nurse infants, leading to 
a tradition of women assuming most of the responsibil- 
ity for child care. Men, by contrast, have been free to 
work at greater distances from their families. In early so- 
cieties, this division of labor did not necessarily suggest 
inequality. But in more developed societies, a division of 
labor between women who worked mainly in the home 
and men who worked outside the home could give men 
economic superiority. A woman who stayed home came 
to depend on someone else—usually a man—to earn 
money for the necessities of life. 

Women also differ physically from men in being, on 
average, smaller and less powerfully muscled. These 
physical differences helped define certain physically de- 
manding or dangerous jobs as ‘men’s work.” 

Eventually, the division of tasks that originally had 
been determined by physical differences became a mat- 
ter of tradition. Consequently, even after machinery can- 
celed out the advantage of male strength and after birth 
control gave women the means to regulate their child- 
bearing, women continued to face barriers to entering 
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many occupations. 

The remainder of this section traces the status of 
women through history. It focuses on Western societies, 
because it is in these societies that women’s movements 
first arose and have had their greatest impact to date. 

In ancient societies, the lives of most women cen- 
tered around their households. For example, in the 
Greek city-state of Athens from about 500 to 300 B.C., 
women raised children and managed the spinning, 
weaving, and cooking in the household. Wealthy 
women supervised slaves in these tasks, but they also 
did some of the work themselves. Respectable Athenian 
women seldom left their homes. Only men could pur- 
chase goods or engage in soldiering, lawmaking, and 
public speaking. The societies of ancient Egypt and of 
the Greek city-state of Sparta provided a rare contrast. 
Both Egyptian and Spartan women could own property 
and engage in business. 

In ancient Rome, as in Athens, women’s primary role 
was to manage household affairs. Women could not 
hold public office. Men dominated as head of the 
household. But the Romans developed a system of gov- 
ernment based on the authority and leadership of a 
noble class that included not only statesmen and mili- 
tary leaders, but also the matrons (married women) of 
leading Roman families. For example, the Roman matron 
Cornelia, who lived during the 100's B.C., achieved fame 
and respect for her managerial skill, patriotism, and 
good works. In time, such upper-class women gained 
greater control over their property and over marriage 
decisions. However, even these women could not vote 
or hold public office. 

During the Middle Ages, which began in the A.D. 
400s and lasted about a thousand years, women’s lives 
continued much as before. Like the Roman matrons, me- 
dieval noblewomen managed large households and su- 
pervised servants, oversaw gardens, attended to cloth- 
ing and furnishings, and entertained guests. Many other 
women worked as cooks and servants, or worked in the 
pastures and fields of large estates. 

However, two new roles for women did appear dur- 
ing the Middle Ages—the nun and the woman active in 
trade, either as an artisan or as a merchant. Convents 
flourished during the early Middle Ages. They offered 
primarily upper-class women an alternative to marriage 
and provided education, spiritual development, and 
control over extensive land. Beginning in the 1200's, 
women found increasing opportunities for independ- 
ence as artisans and merchants in the medieval cities of 
England, France, Germany, and other western European 
lands. 

From the Renaissance to the 1800's, fundamental 
changes in religious and political outlook took root, as 
leading thinkers began to emphasize the rights of the in- 
dividual. The Renaissance was a period of great cultural 
and intellectual activity that spread throughout Europe 
from the 1300's to about 1600. The most significant intel- 
lectual movement of the Renaissance was humanism, 
which stressed the importance of human beings and 
their nature and place in the universe. Some humanists 
questioned certain traditional ideas about women, and 
favored better education and a more responsible family 
role for women. 

The Reformation, the religious movement of the 


1500's that gave rise to Protestantism, also encouraged a 
reassessment of women’s roles. Protestant leaders per- 
mitted ministers to marry and began to picture marriage 
as a mutual relationship of spiritually equal partners. 
Husbands had less control over the lives of their wives. 
Protestants also began to view marriage and divorce as 
matters of individual choice rather than as the fulfillment 
of obligations to such authorities as parents and the 
church. 

The Age of Reason—another period of great intellec- 
tual activity—swept Europe in the 1600's and 1700s. Dur- 
ing this era, educated women participated in intellectual 
and political debates. In Paris, gatherings called sa/ons 
promoted conversation and discussion among learned 
men and women. The salons widened these women’s 
view of society and their possible roles in it. 

Women's roles as workers also expanded during the 
Age of Reason. In western Europe and the American 
Colonies, women worked as innkeepers, landowners, 
midwives, printers, servants, teachers, and textile work- 
ers. But rural occupations continued to employ the larg- 
est group of female, and male, workers. Rural women 
toiled as laborers on large farms and in their own small 
gardens and cottages. Both urban and rural women en- 
gaged in knitting, sewing, and other home industries 
that made crucial contributions to household income. 


The rise of women’s movements 


Forces of change. Several developments during the 
late 1700's and early 1800's set the stage for the rise of 
women’s movements. The thinkers of the Age of Reason 
questioned established political and religious authority 
and stressed the importance of reason, equality, and lib- 
erty. The new intellectual atmosphere helped justify 
women’s rights to full citizenship. On the eve of the 
French Revolution (1789-1799), the Marquis de Condor- 
cet, a French philosopher, spoke in favor of women’s 
right to vote. The British author Mary Wollstonecraft ar- 
gued for women’s rationality and equality with men in 
her book A Vindication of the Rights of Woman (1792). 

In the American Colonies, the Revolutionary War 
(1775-1783), fought in the name of liberty and equality, 
raised the hopes of some women. Women supported 
the war with their sewing and farming, and by boycott- 
ing British goods and engaging in other forms of pro- 
test. Although neither the American nor the French rev- 
olutions increased women’s rights, these conflicts gave 
new prominence to the idea of equality. 

The spread of industrialization during the 1800's also 
affected women. The Industrial Revolution moved 
men’s, women's, and children’s work out of the home 
and into factories (see Industrial Revolution). Factory 
jobs offered working-class women an opportunity to 
earn wages. But if a woman was married, her husband 
legally controlled her earnings. 

Industrialization had a different effect on middle-class 
women in small towns and cities. With the separation of 
work and home, these women lost a sense of useful in- 
volvement in productive work. They became regarded 
as ladies” whose place was in the home, while their 
husbands provided the family income. Many of these 
women turned to such pursuits as needlework and 
craftwork—and to religious and charitable activities, as 
well. 


The beginnings of women’s movements. Before 
women’s movements emerged, women began to form 
many kinds of groups based on common interests. After 
the French Revolution, for example, various women’s 
political clubs took shape in both France and Great Brit- 
ain. In the United States, women formed temperance so- 
cieties, which campaigned to abolish alcoholic bever- 
ages, and missionary societies, which supported the 
spread of Christianity. 

In the United States and Britain, two major types of 
women’s movements gradually developed: (1) “social,” or 
“domestic,” women’s movements and (2) “equal rights” 
feminist groups. Women’s social movements carried out 
religious, charitable, and social activities. Equal rights 
feminists primarily worked to remove educational and 
political barriers to women and to change women’s 
roles. 

Before the Civil War (1861-1865), many American 
women’s movements were of the social type. These in- 
cluded societies to promote temperance, to aid poor 
women and orphans, and to send missionaries to the In- 
_dians or to foreign lands. Women formed similar reli- 
gious and charitable associations in Britain before 1860 
_and in other Western countries during the late 1800's. 

Fewer groups were centered on gaining equal rights 
for women. But such groups had a clear goal to improve 
-women’s situation through such reforms as better edu- 
cation for girls, support for women’s property rights, 
and voting rights for women. 

Women’s educational opportunities gradually ex- 

- panded throughout the 1800s. In 1821, American 
teacher Emma Willard founded the Troy Female Semi- 
nary (now the Emma Willard School) in Troy, N.Y. Wil- 
lard’s school was one of the first institutions to offer 
girls a high-school education. In 1833, Oberlin Colle- 
giate Institute (now Oberlin College) opened as the first 
coeducational college in the United States. By 1900, 
- some major European and American universities were 
| accepting women for advanced study and professional 
- training. 
' Women’s efforts to secure legal rights, particularly 
property rights, also brought reform. In the United 
States, many states enacted property laws during the 
1840's and 1850's. Such laws allowed married women to 
/ make contracts, to own property, to control their own 
earnings, and to have joint custody of their children. For 
example, in 1848 a New York law gave married women 
) the right to retain control of their own real estate and 
' personal property. The new laws especially aided wid- 
owed, deserted, and mistreated wives. Similar legisla- 
tion passed in Britain and other Western countries dur- 
ing the middle and late 1800's. 
In 1848, social reformers Lucretia Mott and Elizabeth 
Cady Stanton organized the first women’s rights conven- 
tion in the United States in Seneca Falls, N.Y. The con- 
vention adopted a Declaration of Sentiments, which 
called for women to receive “all the rights and privileges 
' which belong to them as citizens of the United States.” 
'| National women’s rights conventions met almost every 
year from 1850 until the onset of the Civil War in 1861. 

The delegates discussed the rights of women regarding 
’ divorce, guardianship of children, property control, vot- 

ing, and other concerns. 

' Many of the equal rights feminists were also leaders 
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in the movement to abolish slavery. During the Civil 
War, most women reformers devoted their efforts to 
supporting war activities. 

The right to vote. The issue of suffrage (the right to 
vote) became increasingly important to women during 
the 1800's. In the United States, the cause of woman suf- 
frage was championed by two key organizations: the Na- 
tional Woman Suffrage Association (NWSA) and the 
American Woman Suffrage Association (AWSA). Stanton 
and women’s rights leader Susan B. Anthony led the 
NWSA, founded in 1869. The more radical organization 
of the two, the NWSA demanded equal education, equal 
employment opportunities, and voting rights for women 
immediately. Women’s rights leader Lucy Stone, her 
husband, Henry Blackwell, and other reformers formed 
the AWSA, also in 1869. The more moderate AWSA sup- 
ported gradual advances, such as limited suffrage for 
women in local elections. 

In 1890, the two organizations joined to form the Na- 
tional American Woman Suffrage Association (NAWSA). 
Suffragists (supporters of woman suffrage) held conven- 
tions, waged state-by-state campaigns, and distributed 
literature to win support for their cause. New methods 
of campaigning used by British women suffragists—es- 
pecially parades and outdoor speeches—spurred the 
drive for suffrage. Support from both social and equal 
rights women’s movements proved necessary to the 
final suffrage victory. Women’s social movements—tem- 
perance organizations, missionary societies, and pro- 
gressive reformers—realized that they needed the vote 
to reach their goals. Equal rights feminists appealed to 
women laborers and to professional and college-edu- 
cated women, all of whom had an interest in securing 
political power and more responsible and better-paying 
jobs. In 1920, the United States adopted the 19th 
Amendment to the Constitution, granting American 
women the right to vote. 

Suffrage movements also arose in other Western 
countries during the 1800's and early 1900's. In 1893, 
New Zealand became the first nation to grant women 
full voting rights. Australia gave women the right to vote 
in federal elections in 1902. Swedish women with prop- 
erty could vote in city elections in 1862. Sweden granted 
women full suffrage in 1921. In Britain, the suffrage 
movement began in the 1860's, though women did not 
win full voting rights until 1928. See Woman suffrage. 

Birth control also emerged as a woman's issue dur- 
ing the early 1900's. At that time, the distribution of birth 
control information was illegal in the United States. A 
number of social reformers supported birth control as a 
way to relieve poverty. Margaret Sanger, a trained 
nurse, led the birth control movement in the United 
States. By the 1920's, her work had helped make it possi- 
ble for doctors to give out birth control information le- 
gally. 

Decline after 1920. By 1920, the first wave of 
women’s movements had peaked in the United States. 
With suffrage finally granted, many women assumed 
that the need for women’s movements had disappeared. 
As a result, a period of relative inactivity followed. The 
NAWSA became the League of Women Voters and 
worked to educate women voters about current political 
issues. A few women, such as Frances Perkins, who 
served as secretary of labor under President Franklin D. 
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Roosevelt, were appointed to high public office. 

In some countries, including Belgium, France, and 
Italy, the struggle for woman suffrage continued into the 
1940's. But they, too, experienced little feminist activity 
after women gained the right to vote. 

During World War Il (1939-1945), several million 
American women took factory production jobs to aid 
the war effort. But after the war ended, these women 
were urged to leave the work force to make room for 
the returning servicemen. Society encouraged women 
to become full-time housewives. Devotion to home and 
family and the rejection of a career emerged as the ideal 
image for women. This view of womanhood, described 
by American author Betty Friedan in her book 7he Femi- 
nine Mystique (1963), all but replaced any organized 
struggle for women’s rights until the 1960s. 


Contemporary women’s movements 


In Western societies, a new wave of women’s move- 
ments emerged during the 1960s. Civil rights protests in 
the United States, student protests around the world, 
and women’s rebellion against the middle-class house- 
wife's role contributed to this second wave of women’s 
movements. It began with women’s examination of their 
personal lives and developed into a program for social 
and political change. Women’s groups discovered dis- 
crimination in the workplace, where women received 
less pay and fewer promotions than men. They also un- 
covered barriers to women seeking political office and 
to female students striving for high academic achieve- 
ment. 

Women’s organizations. Two types of women’s 
groups appeared in the United States during the 1960s. 
One type consisted of the small, informal women’s liber- 
ation groups, which were first formed by female stu- 
dents active in the civil rights movement and in radical 
political organizations. These groups tended to be lead- 
erless and focused on members personal experiences. 
They emphasized self-awareness and open discussion 
to combat discrimination and to establish greater equal- 
ity between men and women in marriage, child-rearing, 
education, and employment. 

Large, formal organizations developed alongside the 
small women’s liberation groups. These organizations, 
known as women’s rights groups, campaigned for the 
passage and strict enforcement of equal rights laws. 
President John F. Kennedy's Commission on the Status of 
Women, founded in 1961, discovered a number of legal 
barriers to women’s equality. It reported on laws that 
barred women from jury service, excluded women from 
certain occupations, and, in general, kept women from 
enjoying their full rights as citizens. In 1966, a number of 
feminist leaders formed the National Organization for 
Women (NOW) to fight sexual discrimination. 

Other women’s rights organizations also appeared. 
The Women’s Equity Action League, founded in 1968, 
monitored educational programs to detect inequalities 
in faculty pay and promotion. The organization also 
drew attention to what was called the “chilly classroom 
climate,’ an environment that discouraged discussion 
and participation by female students. The National 
Women's Political Caucus, formed in 1971, focused on 
finding and supporting women candidates for political 
office. Concerned Women for America, founded in 1979, 


stresses the preservation of traditional American values. 

Other Western nations experienced a similar revival 
of women’s movements. In Canada, for example, both 
women’s liberation groups and women’s rights organi- 
zations formed in the 1960's. The National Action Com- 
mittee on the Status of Women, founded in 1972, is the 
largest women’s organization in Canada. 

Legal gains. The second wave of women’s move- 
ments brought about many important legal gains for 
women. In the United States, several laws passed during 
the 1960's and 1970's aimed at providing equal rights for 
women. The Equal Pay Act of 1963 requires equal pay 
for men and women doing the same work. Title VII of 
the Civil Rights Act of 1964 prohibits job discrimination 
on the basis of sex as well as on the basis of color, race, 
national origin, and religion. Title IX of the Education 
Amendments of 1972 bans discrimination on the basis of 
sex by schools and colleges receiving federal funds. 
This law applies to discrimination in all areas of school 
activity, including admissions, athletics, and educational 
programs. The Equal Credit Opportunity Act took effect 
in 1975. It prohibits banks, stores, and other organiza- 
tions from discriminating on the basis of sex or marital 
status in making loans or granting credit. 

Court rulings have also expanded women’s legal 
rights in the United States. Undoubtedly the most con- 
troversial such ruling was the 1973 Supreme Court deci- 
sion in Roe v. Wade, which established women’s unre- 
stricted right to abortion during the first three months of 
pregnancy. NOW and a number of other women’s 
groups have consistently opposed attempts at limiting 
women’s legal access to abortion. Other women, how- 
ever, favor tighter restrictions on the availability of abor- 
tion. See Abortion. 

Not all efforts to broaden women’s rights have been 
successful. In 1972, Congress passed the Equal Rights 
Amendment (ERA) and sent it to the states for ratifica- 
tion. The proposed amendment read: “Equality of rights 
under the law shall not be denied or abridged by the 
United States or any state on account of sex.” Supporters | 
of the ERA argued that the amendment would provide 
specific constitutional guarantees of equal treatment 
under the law, regardless of sex. Opponents, which in- 
cluded political activist Phyllis Schlafly and many other 
women, argued that passage of the ERA would require 
women to serve in the military and would deprive them 
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The establishment of day-care centers, like this one in Swe- 
den, is a goal of today’s women’s movements. Such child care 
programs help women obtain equal employment opportunities. 








of the right to financial support from their husbands. 
The amendment failed to become part of the Constitu- 
tion because only 35 of the necessary 38 states had ap- 
proved it by the 1982 deadline. 

Since the 1970's, women’s groups in the United States 
have increasingly pushed for the enactment of social 
welfare legislation. Such laws provide benefits through 
family and community programs. Women need such 
programs if they are to have equal employment oppor- 
tunities. Social welfare bills may concern preschool 
child care; before- and after-school programs for chil- 
dren; and parental leave from work for pregnancy, 
childbirth, or the care of sick family members. France, 
Sweden, and other European countries have instituted a 
number of such social welfare programs. In 1993, the 
U.S. Congress passed a law that requires companies 
with 50 or more employees to offer at least 12 weeks of 
unpaid leave to employees with a sick family member, a 
newborn infant, or a recently adopted child. 

In Eastern Europe and the former Soviet repub- 
lics. Many countries that underwent Communist revolu- 


_ tions or take-overs granted women equal rights and 


benefits in one stroke, often long before women in 


| Western societies obtained such rights. In 1918, for ex- 








_ ample, the Soviet Union instituted maternity leave, gov- 


ernment-funded child care, equal pay for equal work, 


_ equal education, and the right to hold any political of- 


fice. Women gained similar rights in East Germany (now 
part of Germany) in 1949. 
Beginning in the late 1980's, the Communists lost con- 


_ trol of the governments of the Soviet Union and many 


Eastern European nations. In 1991, most of the Soviet re- 


_ publics declared their independence, and the Soviet 
_ Union was dissolved. Many women became concerned 


because economic reforms by the new Eastern Euro- 
pean governments and former Soviet republics often in- 
cluded cuts in such programs as government-funded 
child care. In addition, unemployment caused by the 
economic reforms has affected more women than men 


| in these countries. 


Despite the gains made under Communism, women 


) who do have jobs face a “double burden’ as employ- 

| ment and household responsibilities have continued to 
| fall heavily on women. Women’s employment appears 

} to have had less effect on men's roles in the formerly 
Communist countries than in Western nations. Hus- 

| bands rarely help with shopping, cooking, and other 

» household tasks. Also, women fill few important politi- 


cal offices at the national level. In business and com- 


4 merce, few top managers are women. For these rea- 


sons, some women are working to generate Western- 


| style women’s movements in these countries. 


In developing nations in Africa, Asia, and Latin 


} America, few organized women’s movements have 
} emerged. In addition, vast cultural differences make it 
1 difficult to determine the direction women’s movements 


may take in such nations. For instance, Muslim women 


} inthe Middle East and northern Africa come from a tra- 


dition where men’s and women’s activities have been 


| strictly segregated and women have lived largely in se- 


clusion. Women in eastern and western Africa, on the 
other hand, have a long history of social independence 
as food producers and traders. 

Yet despite cultural differences, women in develop- 
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ing countries share some common concerns. Many 
women in these nations question whether modern eco- 
nomic development benefits them. During the 1970's 
and 1980's, several reports on the effects of economic 
development described women’s loss of involvement in 
food production. Western experts often gave men the 
money and machinery to improve agricultural produc- 
tion, though women were traditionally the farmers. Men 
used the scarce resources to buy expensive equipment 
to produce and transport cash crops. As a result, 
women directed their efforts away from growing food 
for family use and the local market. Instead, they grew 
carnations, strawberries, and other cash crops that 
would bring in more money. Food shortages resulted. 

Women working in industry also faced problems. 
Foreign-owned factories employed women in such in- 
dustries as food processing, electronics, and textiles. 
But the women received low pay and little job security. 
In addition, they endured poor working conditions and 
heavy demands for high productivity and obedience. 

The United Nations sponsored several conferences to 
examine women’s living conditions around the world 
during its Decade for Women (1975-1985). At these con- 
ferences, women from the developing world expressed 
concern about food shortages, the poverty of women 
and children, and other issues. They have continued to 
stress the need for greater consideration of women’s 
lives when working for economic development. 


Impact of women’s movements 


Contemporary women’s movements have had an im- 
pact on several levels of society in such Western coun- 
tries as Canada, Sweden, and the United States. 
Women's groups have changed many people's views 
about male and female roles. These changes have af- 
fected the workplace, the family, and the way women 
live their lives. Through the vote, women’s groups have 
influenced election results and government. They have 
also influenced legislation. Information about the legis- 
lative impact of women’s movements appears in the sec- 
tion Contemporary women’s movements. 

On women’s lives. The most notable single change 
in women's lives may be their growing participation in 
the paid labor force. In the United States, the percent- 
age of employed women rose from 28 percent in 1940 
to 57 percent in 1989. The contemporary women's move- 
ment contributed to an increasing acceptance of careers 
for all women, including mothers with young children. 
The proportion of married women with children under 
18 and a job rose dramatically, from 18 percent in 1950 
to 66 percent in 1988. 

However, long-standing differences between the 
sexes in job opportunities and in earnings showed little 
sign of disappearing, even in such progressive nations 
as Sweden. The majority of women’s work opportunities 
still fell within a narrow range of occupations, such as 
nursing, teaching, retail sales, and secretarial work. 
Largely because of lower pay in these “women's jobs, 
women working full-time and the year around contin- 
ued to earn less than men. In the United States, such 
women earned about 70 percent of what men earned in 
1988. Furthermore, women throughout the world con- 
tinued to face the “double burden’ of being primary 
homemaker while working outside the home. 
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A woman commercial pilot holds a traditionally male job. 
Women’s movements have changed attitudes about female and 
male roles, thereby increasing career opportunities for women. 


On attitudes and values. Certain broad cultural 
changes have taken place that reflect new attitudes to- 
ward the roles of men and women. They also point to a 
growing equality between the sexes. Textbook publish- 
ers have adopted guidelines to eliminate language that 
uses male forms to represent everyone. For example, 
fireman becomes firefighter, and policeman becomes 
police officer. Women as well as men serve as anchors 
for television news shows. Several women have held the 
highest political office in their country, including Mar- 
garet Thatcher of the United Kingdom, Golda Meir of Is- 
rael, and Corazon Aquino of the Philippines. In the Unit- 
ed States, the number of women in law and medicine 
rose dramatically. In high schools and colleges, 
women’s studies courses in history, literature, and soci- 
ology have brought new attention to women’s lives. 

Changing attitudes about the roles of women and 
men have also affected the way people conduct their 
everyday lives. For example, many men now take a more 
active role in parenting. More husbands now join their 
wives in natural childbirth classes. Some men have tak- 
en parental leave from work or chosen to work part- 
time when they become new fathers. 

Notable differences in outlook still exist between the 
sexes, however. In the early 1980's, U.S. elections re- 
vealed for the first time a “gender gap,, where women 
followed a different voting pattern than men. Women’s 
votes showed greater support for candidates favoring 
social programs and domestic spending, while more 
men voted for candidates favoring defense spending. A 
similar voting pattern has emerged in other countries, 
including Canada, Sweden, and the United Kingdom. 

The final outcome of these changing attitudes and val- 
ues has yet to be seen. But it appears likely that the blur- 
ring of distinctions between women’s and men’s roles 
and the trend toward greater equality of the sexes will 


continue. Janet Zollinger Giele 
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Questions 


Why did women’s movements experience a decline after 1920? 

What is the chief concern of women in developing nations? 

How did the National Woman Suffrage Association and the 
American Woman Suffrage Association differ? 

What was the role of women in ancient Athens? 

How does social welfare legislation benefit women? 

What two types of women’s groups emerged in the United 
States during the 1960's? 

How did the Industrial Revolution affect middle-class women? 

What is the “double burden’ that most women carry? 

How do the Civil Rights Act of 1964 and the Education Amend- 
ments of 1972 affect women? 

How has the “gender gap’ affected voting patterns? 
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‘You Are the Sunshine of 


Women’s rights. See Women’s movements. 
Wonder, Stevie (1950- —_—+), is an American compos- 
er, singer, and musician. A child prodigy, he recorded 
his first hit, “Fingertips” (1963), at the age of 13. Wonder 
has since matured into one of the most highly praised 
artists in popular music. He often uses his music as a 
force for social progress. 

Wonder's compositions range in style from the rhyth- 
mic soul music of “Super- 
stition’ (1972) to the social 
realism of “Living for the 
City” (1973). He also wrote 
melodic ballads, such as 


My Life” (1973). Wonder 
has incorporated Jamaican 
and African rhythms into 
his music. He paid tribute 
to the American composer 
Duke Ellington with the 
song “Sir Duke” (1977), one 
of his biggest hits. Won- 
der's other hits include 
“Uptight, Everything Is Al- 
right” (1965), “My Cherie Amour’ (1969), and “Isnt She 


Tony Korody, Sygma 
Stevie Wonder 


_ Lovely”(1976). Wonder composed and recorded the mu- 


sic for the motion pictures The Woman in Red (1984) and 
Jungle Fever (1991). He won a 1984 Academy Award for 
his song ‘I Just Called to Say | Love You" from 7he 
Woman in Red. 

Wonder was born in Saginaw, Michigan. His given 


_and family name is Stevland Morris. Wonder has been 


blind almost from birth. Since the early 1970's, Wonder's 
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mastery of synthesizers and other instruments has made 
him almost a one-man band in the recording studio. He 
was elected to the Rock and Roll Hall of Fame in 1989. 

Don McLeese 
Wonders of the world. See Seven Natural Wonders 
of the World; Seven Wonders of the Ancient World. 
Wood is a tough substance under the bark of trees, 
shrubs, and certain other plants. The physical properties 
of wood, plus its chemical composition, make it one of 
the most valuable natural resources. Wood is used in 
making thousands of products, including baseball bats, 
charcoal, furniture, lumber, musical instruments, paper, 
plywood, railroad ties, and rayon. 

Wood's physical properties make it especially useful 
for construction work. It is tough, strong, and easy to 
handle. Wood also insulates well, does not rust, and re- 
sists high heat better than steel. However, wood shrinks 
and swells, depending on how much moisture it loses 
or absorbs. Every piece of wood has a distinctive—and 
different—pattern called the figure. The figure is a highly 
desirable feature of wood used for furniture, cabinets, 
and other fine wood products. 

This article discusses the physical and chemical prop- 
erties of wood. For additional information on wood and 
its many uses, see the World Book articles on Forest 
products, Lumber, and Tree. 

Kinds of wood. There are two general kinds of 
wood, softwood and hardwood. These terms refer to 
the type of tree from which wood comes. They do not 
indicate the hardness of wood. 

Softwood comes from cone-bearing trees, called con- 
ifers. Most conifers have needlelike, evergreen leaves. 
Common softwoods include cedar, Douglas-fir, hem- 


Wood is classified as softwood or hardwood. Softwoods are used chiefly for structural work. Hard- 
woods are used for furniture, floors, and paneling. Some popular hardwoods are shown here. 
Chester B. Stem, Inc. (WORLD BOOK photos) 
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Wood patterns are determined partly by the way logs are cut. 
Plainsawed wood is cut along the edges of a tree's annual rings, 
and quartersawed wood is cut through the rings. 


lock, pine, redwood, and spruce. They can be easily 
sawed, planed, chiseled, and bored, and so they are 
good for construction purposes. They also supply most 
of the pulpwood used to make paper products. 

Hardwood comes from broad-leaved trees. Most of 
these trees are deciduous—that is, they lose their leaves 
every autumn. Birch, elm, mahogany, maple, and oak are 
common hardwoods. Their rich and distinctive figures 
add to the beauty of furniture, paneling, and floors. 

The composition of wood. Wood consists of tiny, 
tube-shaped cells that form layers of permanent tissue 
around a plant stem. The walls of wood cells are made 
of three chief substances—ce/lu/ose, lignin, and hemi- 
cellulose. Cellulose makes up about half of wood by 
weight. It is soft and consists of fibers. Cotton, for exam- 
ple, contains more than 95 percent cellulose. Lignin, on 
the other hand, is a heavy, solid material that is found 
between strands of cellulose and between the wood 
cells themselves. Lignin makes wood hard and stiff. 
Hemicellulose helps to hold cellulose strands together. 
Wood also contains substances called extractives. They 
include fats, gums, oils, and coloring matter. 

The proportion of cellulose, lignin, hemicellulose, 
and extractives varies among different kinds of wood. 
The cellular structure also differs. These variations make 
some wood heavy and some light, some stiff and some 
flexible, and some plain and some colorful. 

Manufacturers obtain useful chemicals and by- 
products from wood. These products include animal 
feeds, adhesives, lacquers, turpentine, plastics, photo- 
graphic film, rayon, and artificial vanilla. Chemicals ob- 
tained from wood are used to give special properties to 
various materials, including explosives and concrete. 

Wood figure is determined chiefly by the growth 
process of the tree. It results from combinations of 
color, luster, texture, and grain. 

The color comes mainly from extractives. Uneven dis- 
tribution of the extractives produces a pigment figure, 
found especially in ebony, resewood, and walnut. Luster 
is the way wood reflects light. Many woods, including 
birch and pearwood, require a coat of varnish or an- 
other clear finish to bring out their luster. The texture of 
wood results from the structure of the cells. For exam- 
ple, beech, satinwood, and sycamore have small, closely 
spaced cells, which produce a fine texture. Other 





woods, such as oak, ash, and elm, contain groups of 
large cells called vesse/s that produce areas of coarse 
texture and interesting patterns. The grain depends on 
the arrangement and direction of the cells. The figure is 
also determined by the way wood is sawed. There are 
two ways of cutting wood, p/ainsawing and quartersaw- 
ing. Plainsawing produces oval and curved figures. 
Quartersawing gives wood a striped appearance. 

In some woods, the figure depends on the part of the 
tree from which the wood is cut. Tree stumps and wart- 
like outgrowths called bur/s have attractive patterns. The 
most popular stumpwood is American walnut. Cherry 
and walnut have highly prized burls. Jim L Bowyer 


Related articles. See Forest products, Lumber, and Tree 
with their lists of Re/ated articles. See also: 


Cellulose Lignum-vitae Varnish 
Furniture Plywood Wallboard 
Lignin Stain Woodworking 


Wood, Grant (1891-1942), was an American painter 
and printmaker known for his images of the rural Mid- 
west. With Thomas Hart Benton and John Steuart Curry, 
Wood was a founder and leading figure in the regiona/- 
ism movement that was prominent in American art dur- 
ing the 1930's. Wood primarily portrayed the people and 
landscape of lowa, where he lived and taught most of 
his life. Wood believed that artists should remain in 
their home communities and paint from personal expe- 
rience based on their local and national heritage. 

Wood's most famous painting is American Gothic 
(1930), which portrays a Midwestern farmer and his 
daughter in front of their home. This painting is repro- 
duced in Painting (The 1900's). In The Midnight Ride of 
Paul Revere (1931), Wood made good-hearted fun of Re- 
vere’s legendary ride by moving it from New England to 
a hilly towa landscape. Arbor Day (1932) praises the val- 
ues of domestic life in rural America. 

Wood's paintings show the influence of German and 
Flemish art of the 1400's and 1500's in their realism, pre- 
cise details, and enamellike surfaces. His compositions 
are based on simple geometric shapes with sharp con- 
tours rendered in bright but earthy colors. Wood was 
born near Anamosa, lowa. Deborah Leveton 
Wood, Leonard (1860-1927), was a United States sol- 
dier and colonial administrator. As military governor of 
Cuba from 1899 to 1902, he helped prepare Cubans for 
independence. Wood introduced political reforms 
based on U.S. laws and procedures. His troops trained 
and supervised Cubans in the building of roads and 
schools and in the cleaning of swamps and other mos- 
quito-ridden areas to help stamp out yellow fever. 

Wood was born in Winchester, New Hampshire. He 
graduated from Harvard Medical School in 1884 and 
soon afterward joined the Army Medical Corps. During 
the Spanish-American War of 1898, he was the first com- 
mander of the Rough Riders, a famous U.S. volunteer 
regiment. Theodore Roosevelt, who later led the regi- 
ment, served as his second-in-command. 

Wood commanded the U.S. forces in the Philippines 
from 1906 to 1908. He helped modernize the U.S. Army 
as Army chief of staff from 1910 to 1914. In 1920, Wood 
sought the Republican presidential nomination without 
success. He served as governor general of the Philip- 
pines from 1921 until his death. Lewis L. Gould 

See also Fort Leonard Wood. 





Wood-biock print. See Block printing; Hokusai (pic- 
- ture); Japanese print. 
Wood-burning stove. See Heating (Local heating 
_ devices). 
Wood carving. See Woodcarving. 
_ Wood duck is a colorful water bird that lives in forests 
of southern Canada and throughout wooded areas of 
_ the United States. Most wood ducks are found in the 
eastern half of North America, but some live along the 
’ Pacific Coast. The lowland forests along the Mississippi 
_ River provide excellent habitats for wood ducks. 
Male wood ducks are the most colorful North Ameri- 
_ can ducks. Their upper feathers glitter with green, blue, 
_ and purple. Underneath, the feathers are red, yellow, 
_ and white. Females are brown above and yellawish- 
brown and whitish below. Both males and females have 
crests extending back from the top of their heads. Wood 
_ ducks are about 20 inches (51 centimeters) long. 
Wood ducks frequent ponds, swamps, and other wet- 
_ lands near woods. They feed in shallow water on 
_ acorns, seeds, and insects. Wood ducks nest in tree cav- 
ities formed by woodpeckers and natural decay. Each fe- 
male lays 10 to 15 eggs. 

Wood ducks nearly became extinct in the early 1900's 
_ because of overhunting and the clearing of their forest 
_ habitats by people. Since then, conservation efforts have 
helped to increase the number of these birds. 

Scientific classification. The wood duck is a member of the 
family Anatidae. It is Aix sponsa. Eric G. Bolen 
_ See also Duck (picture: A wood duck and her duck- 
_ lings). 
Wood louse, also called 
sow bug, is a small inverte- 
brate (animal without a 
backbone) that lives on 
land. It belongs to a group 
of mostly marine animals 
known as /sopods. Like its 
_ marine relatives, a wood 
louse has a flat, oval body 
that is divided into a num- 
ber of segments. Special 
| muscles enable the animal 
to roll up into a ball when 
_ disturbed. 

Most wood lice live in 
dark, damp, humid places, 
_ such as under stones and 


WORLD BOOK illustration by john F. Eggert 
Wood louse 
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in bark. They come out only at night to feed. A few spe- 
cies live in the desert. They burrow deep into the sand 
to avoid daytime heat. 


Scientific classification. The wood louse belongs to the 
subphylum Crustacea and the order Isopoda. The most common 
species are in the genera Oniscus and Porcellio. 


P. A. McLaughlin 


Wood nymph, an insect. See Butterfly (Satyrs and 
wood nymphs; pictures). 

Wood pewee. See Pewee. 

Wood pulp. See Paper; Forest products; Lumber (In- 
troduction); Tree (Wood products). 

Wood rat. See Woodrat. 

Wood sorrel. See Shamrock. 

Wood thrush. See Thrush. 

Wood tick. See Tick; Rocky Mountain spotted fever. 
Woodbine. See Honeysuckle; Virginia creeper. 
Woodcarving is the act of creating figures or designs 
in wood by cutting or chiseling. Woodcarving is both a 
hobby and an art form. Some carving is performed on 
machines with cutters mounted on high-speed spindles. 
This article describes woodcarving by hand. 

Most woodcarving is done with chisels of various 
sizes and shapes. Chisels have flat cutting edges. Other 
tools called gouges, have cutting edges that vary in 
shape from almost flat to deeply U-shaped. Parting tools 
have V-shaped cutting edges. 

Woodcarvers can use a variety of methods. In chip 
carving, they cut patterns or designs into a wooden sur- 
face by removing small triangular slices of wood with a 
chisel or a knife or both. In /ine or scratch carving, carv- 
ers cut lines into the wood with a U-shaped gouge ora 
V-shaped parting tool. In relief carving, woodcarvers cut 
background wood away, leaving designs that project 
from the surface, which looks three-dimensional. An- 
other woodcarving technique, carving in the round, in- 
volves making a free-standing object that can be viewed 
from any side, such as a statue or a bowl. 

A number of woodcarvers have gained fame as art- 
ists. One of the best known was Grinling Gibbons, who 
worked in England during the late 1600's and early 
1700's. Gibbons carved many beautiful interior decora- 
tions for chapels and libraries. Wilhelm Schimmel was a 
noted American woodcarver of the 1800's. Schimmel, a 
wandering folk artist, became especially famous for his 
crudely carved figures of eagles. Harold L. Enlow 


Related articles in Wor/d Book include: 
Folk art Furniture 


Woodcarving tools include a variety of chisels and other cutting implements. A woodcarver uses 
the slanted cutting edge of a skew chisel to cut the outline of a design into a smooth surface (pic- 
ture 1). A bend gouge with a U-shaped cutting edge is used to cut away wood near the edge of the 
design (picture 2). A carver deepens lines in the design with the V-shaped cutting edge of a part- 


ing tool (picture 3). The background area can be cut away with a straight chisel (picture 4). 





WORLD BOOK illustrations by David Cunningham 
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Indian, American (Carving) Relief 


Knife (picture: Kinds of knives) 

Woodchuck, also called ground hog, is a small animal 
that belongs to the squirrel family. The woodchuck is a 
kind of marmot (see Marmot). Woodchucks live in Cana- 
da and in the eastern and midwestern United States. Ac- 
cording to an old superstition, a person can tell when 
spring will come by watching what a woodchuck does 
on Ground-Hog Day, February 2 (see Ground-Hog Day). 

Several subspecies of woodchucks live in North 
America. The woodchuck of Canada and the eastern 
United States is a typical subspecies. This woodchuck is 
about 2 feet (61 centimeters) long, including its bushy 
tail, and has a broad, flat head. Its coarse fur is grayish- 
brown on the upper parts of its body and yellowish- 
orange on the under parts. 

Woodchucks dig complex burrows or dens that con- 
tain several compartments and may have several en- 
trances. In winter, the woodchuck hibernates in a spe- 
cial den that has only one entrance. 

When a woodchuck goes to look for food, it first sits 
up on its haunches at the entrance to its burrow. There, 
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Leonard Lee Rue III, Tom Stack & Assoc. 


The woodchuck, also known as the ground hog, lives in Cana- 
da and the eastern and midwestern United States. Adult wood- 
chucks eat grasses and other green plants. 


it looks and listens for any sign of danger. This habit 
makes the woodchuck an easy target for hunters. Wood- 
chucks eat such plants as alfalfa and clover. Some farm- 
ers consider woodchucks to be pests because they fre- 
quently destroy crops. 

Woodchucks eat large amounts of food in the fall be- 
fore hibernating. The extra food is changed to fat in their 
bodies, and the woodchucks live on this fat during their 
winter sleep. Female woodchucks give birth to four or 
five young in the spring. Charles A. Long 

Scientific classification. The woodchuck belongs to the 
squirrel family, Sciuridae. Its scientific name is Marmota monax. 
Woodcock is the name of several species of birds that 
live in moist woods and sheltered marshes in many 
parts of the world. Woodcocks are mostly tan and 
brown, the colors of wood and dead leaves. These col- 
ors camouflage the bird in its surroundings and help 
protect it from enemies. 

The American woodcock nests in the eastern half of 
the United States and southern Canada. It measures 
about 11 inches (28 centimeters) long and has a large 








WORLD BOOK illustration by John F. Eggert 
The American woodcock has a long bill. 


body for its length. It has short legs and a long bill that it 
uses to search for earthworms in the mud. The Ameri- 
can woodcock winters from Missouri to New Jersey and 
south to the Gulf Coast. It arrives north again in February 
or early March. The bird builds its nest of dry leaves on 
the ground. 

Male woodcocks perform remarkable displays of 
courtship for the females on spring mornings or eve- 
nings. The male circles high in the air, then dives earth- 
ward, making whistling sounds with its feathers. It pulls 
out of the dive just before crashing, lands in a clearing, 
and gives a mating call. Many bird watchers visit the dis- 
play sites of woodcocks to observe this ritual. 

Peter G. Connors 


Scientific classification. Woodcocks belong to the family 
Scolopacidae. The scientific name for the American woodcock 
is Scolopax minor. 


Woodcock, Leonard (1911-2001), was an American 
labor leader and diplomat. He served as president of the 
United Automobile Workers (UAW), one of the largest 
labor unions in the United States, from 1970 to 1977. 
From 1979 to 1981, Woodcock was U.S. ambassador to 
China. 

Woodcock was a Detroit factory worker before he be- 
came a union organizer of the Congress of Industrial Or- 
ganizations (CIO) in 1938. He joined the UAW staff in 
1940. From 1947 to 1955, Woodcock held many leader- 
ship posts in the union. In 1955, he became a UAW vice 
president and the union’s chief negotiator with the Gen- 
eral Motors Corporation. In the early 1970's, Woodcock 
led a drive to establish national health insurance in the 
United States. He served on the U.S. Pay Board in 1971 
and 1972. In 1977, President Jimmy Carter appointed 
Woodcock chief of the U.S. Liaison Office in Beijing, Chi- 
na. Woodcock was named ambassador to China in 1979, 
after the United States and China established full diplo- 
matic ties. He was born in Providence, Rhode Island. 

Abraham J. Siegel 
Woodcut is a print or design made from a block of 
wood. The block itself is also called a woodcut. Since 
the 1400's, artists have produced woodcuts that rank 
among the masterpieces of printmaking. 

Artists make most woodcuts from pine blocks. The 
artist alters the surface by removing parts of the wood 
using chisels, gouges, and knives. The cutaway sections 





Making a woodcut 





Cutting 


Inking 


appear white in the final print, and the uncut parts pro- 
duce the desired image. The artist coats the uncut parts, 
which stand in relief, with ink. A sheet of paper is then 
placed over the inked block and rubbed with the back 
of a spoon or with some similar implement. The rubbing 
transfers the inked image onto the paper. To make col- 
ored woodcuts, the artist uses colored ink and a num- 
ber of separate blocks of wood, generally one for each 
color. Each block makes up a portion of the picture. The 
artist must cut the blocks so they appear in the correct 
registration (relationship to each other) in the completed 
woodcut. 

Woodcuts were first used in Europe during the Mid- 
dle Ages to print patterns on textiles. By the 1400's, 
artists made woodcuts to portray religious subjects, to 
decorate and illustrate books, and to make playing 
cards. In the late 1400's and early 1500's, the German 
artist Albrecht Diirer created woodcuts that achieved 
new heights of expression and technical skill. For exam- 
ples of early woodcuts, see the World Book articles on 
Bookplate, Card game, Literature for children (picture: 
The New England Primer), and Switzerland (picture: The 
Battle of Sempach). 

During the 1700's and 1800's, Japanese artists pro- 
duced many outstanding woodcuts. These Japanese 
woodcuts are known as ukiyo-e. The ukiyo-e influenced 
such European artists as Edgar Degas, Edouard Manet, 
Henri de Toulouse-Lautrec, and Vincent van Gogh. The 
Europeans admired the Japanese woodcuts for their 
bold, flat shapes of brilliant color; delicate flowing lines; 
and superb composition. For examples of Japanese 
woodcuts, see Japanese print, Drama (Asian drama), 


~ Hokusai, and Sharaku. 


During the early 1900's, expressionist artists created 
many fine woodcuts (see Expressionism). These artists 
included Ernst Ludwig Kirchner of Germany and Edvard 
Munch of Norway. Andrew J. Stasik, Jr. 

See also Baskin, Leonard; Bewick, Thomas; Durer, 
Albrecht; Escher, M. C.; Ward, Lynd K. 

Wooden, John (1910- ), was one of the greatest 
coaches in college basketball history. He coached the 
University of California at Los Angeles (UCLA) to a 
record 10 National Collegiate Athletic Association 
(NCAA) championships from 1964 to 1975. In that period, 
his teams won 335 games and lost 22. His teams won a 
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An artist creates a woodcut 
by cutting away portions ofa 
block of wood with sharp 
tools, /eft To make a print of 
the picture, the uncut, raised 
surfaces of the block are coat- 
ed with ink, center, and a 
sheet of paper is placed over 
the block. The paper is then 
rubbed with the back of a 
spoon or some similar object. 
The rubbing transfers the 
inked image onto the paper, 
right 
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record seven straight NCAA championships from 1967 
to 1973. From 1971 to 1974, UCLA won 88 consecutive 
games, a College basketball] record. He coached many 
all-Americans, including Kareem Abdul-Jabbar, Gail 
Goodrich, Bill Walton, and Sidney Wicks. 

John Robert Wooden was born in Martinsville, Indi- 
ana, and graduated from Purdue University. He won all- 
America honors as a guard on the Purdue basketball 
team in 1930, 1931, and 1932. Wooden was basketball 
coach at UCLA from 1948 to 1975. He was the first man 
elected to the Naismith Memorial Basketball Hall of 
Fame as both a player and a coach. Bob Logan 
Woodhull, Victoria Claflin (1838-1927), was the first 
woman to run for presi- 
dent of the United States. 
In 1872, she was the candi- 
date of the new Equal 
Rights Party. Women’s vot- 
ing rights groups admired 
her stand in favor of allow- 
ing women to vote. How- 
ever, they rejected Wood- 
hull’s candidacy because 
she also spoke for the 
right of women to have 
love affairs, whether mar- 
ried or not. 

In 1870, Woodhull and 
her sister Tennessee 
Claflin established the first 
stock brokerage firm owned by women, near Wall 
Street in New York City. That same year, the two sisters 
founded a weekly newspaper. Both ventures did very 
well for several years. 

Victoria Woodhull was born in Homer, Ohio, near Uti- 
ca. She received little formal education. Woodhull and 
her sister moved to England in 1877. 
Woodpecker is a bird that uses its long, chisellike bill 
for drilling into trees. Woodpeckers bore holes in bark 
and wood to find food and build nests. These small- to 
medium-sized birds live in almost all parts of the world. 

Body. Woodpeckers have several features that are es- 
pecially useful to their way of life. Strong feet and sharp 
claws enable the birds to climb up and down tree trunks 
and to cling to bark. Most woodpeckers have two front 
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Victoria C. Woodhull 


Miriam Schneir 


394. Woodpecker 


toes and two hind toes, an arrangement that helps them 
to climb without falling backwards. Stiff tail feathers 
brace the birds against the tree trunk. Strong neck mus- 
cles propel the bird’s head rapidly back and forth while 
it drills. Muscles on the head act as shock absorbers, 
protecting the skull from the impact of drilling. 

Many woodpeckers are black and white or brown and 
white, and many are banded or spotted. Males of most 
species have some red feathers on their head. 

Habits. Woodpeckers use their bill to probe bark and 
wood for the adult insects and insect larvae they eat. 
They draw the food out with an extremely long, sticky 
tongue that has a barbed tip. Some woodpeckers also 
catch insects on the ground or in the air. In addition, 
many woodpeckers eat fruit and nuts. The wood-boring 
insects that woodpeckers eat are available the year 
around. For this reason, few woodpeckers migrate. 

For nests, woodpeckers dig holes in the trunks of 
trees or, sometimes, in the ground or in buildings. The 
nest may extend 6 to 18 inches (15 to 45 centimeters) be- 
low the entrance. It has no lining except for wood chips. 
A female woodpecker lays two to eight white eggs. 


A woodpeckers call consists of a series of harsh 
notes. The birds also drum with their bills on dead 
branches or on anything hollow. They use this sound to 7 
advertise their presence and defend their territory. Ex- 
cept for nesting pairs, most woodpeckers live alone. 

Woodpeckers occasionally damage buildings and 
trees when they dig holes in them. However, woodpeck- 
ers are mostly beneficial to human beings, feeding upon 
insects that damage timber and agricultural crops. 

Kinds. There are about 200 species of woodpeckers, 
but only about 23 species live in North America. Their 
habitat ranges from evergreen forests to arid deserts. 

The large ivory-billed woodpecker once lived in the 
swampy forests of the southeastern United States. Log- 
ging has destroyed most of its habitat, and for many 
years it was feared to be extinct. In 1986, at least two of 
these birds were sighted in Cuba. Some people mistake 
the male pileated woodpecker for the ivory-bill because 
both birds have red crests on their heads. However, the 
pileated woodpecker remains fairly common in North 
American forests. The acorn woodpecker of the western 
United States drills holes for storing acorns, which it 
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The male pileated woodpecker, /eft, is often mistaken for the ivory-billed 
woodpecker. It is found in eastern North America and in parts of the Northwest. 
Both sexes have a high crest on the head. 
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WORLD BOOK illustration by Marion Pah! 
The woodpecker’'s tongue 


A woodpecker's tongue is at- 
tached to the Ayoid, a struc- 
ture of bone and elastic tis- 
sue that loops around the 
skull. Muscles attached to 
the hyoid push the tongue 
out of the mouth when the 
bird is feeding. 


Tongue © ties 


Green woodpecker 
Picus viridis 

Found in Eurasian forests 
Body length: 12 inches 





Ivory-billed woodpecker 
Campephilus principalis 

Once found in southeastern United States, 
now known only in Cuba 

Body length: 20 inches (51 centimeters) 


(30 centimeters) 







x 
Hairy woodpecker 
Picoides villosus 
Found in North America " 
Body length: 10 inches 
(25 centimeters} 


WORLD BOOK illustrations 
by Guy Coheleach 











_ eats when other food is scarce. The redheaded wooa- 
__pecker of the eastern and midwestern United States has 
a bright-red head and neck. It also stores nuts and corn 
for the winter. Flickers are among the most common 

_ North American woodpeckers. They feed mainly on the 
_ ground and are especially fond of ants. Harlo H. Hadow 
Scientific classification. Woodpeckers belong to the wood- 
_ pecker family, Picidae. The ivory-billed woodpecker is Cam- 
pephilus principalis; the pileated is Drvocopus pileatus; the 
acorn is Melanerpes formicivorus; and the redheaded is M. 

__ erythrocephatus. 


See also Bird (picture: Birds of the desert); Flicker; 

_ Sapsucker; Wryneck. 

_ Woodrat, also called pack rat or trade rat, is a native of 
North and Central America. It looks much like the house 
rat but has larger ears, softer fur, and a hairy, instead of 
a naked, scaly tail. The woodrat also has cleaner habits. It 
- will not live in sewers and garbage dumps. Some west- 

_ ern woodrats live in the mountains. Others live in the 
deserts. A female has one or two litters (3 to 6 young) a 
season. Woodrats are curious. They pick up and hide or 
_ carry home small articles that catch their fancy, such as 
_ silverware, nails, buckles, brightly colored stones, and 
even manure. This is why they got the name pack rats. 

_ Sometimes the animal will drop and leave behind some- 
_ thing, in order to “pack off’ a more attractive article. This 
~ accounts for its being called trade rat. 
Scientific classification. Woodrats belong to the family 


Cricetidae. They make up the genus Neotoma. The scientific 
name for one typical species is NM. foridana. 


_ Woods, Granville T. (1856-1910), was an African 
American inventor who obtained over 50 patents. His 
most significant invention, a railway telegraph system 
developed in 1887, allowed crew members on moving 
trains to communicate with one another and with rail- 
/ road stations. It did much to help avoid train collisions. 
Woods was born in Columbus, Ohio. He was mostly 
self-taught, but also took college engineering courses 
and worked as a railroad engineer. Woods received his 
first patent, for an improved steam boiler furnace, in 
1884. His inventions included an egg incubator, an auto- 
matic air brake, a ga/vanic (electric) battery, a telephone 
transmitter, and devices for telegraphs and railway sys- 
tems. Woods sold many inventions to such large com- 
panies as General Electric, Westinghouse Air Brake, and 
American Bell Telephone. Raymond W. Smock 
Woods, Tiger (1975- ), an American golfer, creat- 
| ed a sensation in the sports world with his brilliant play. 
| Woods is especially known for his long, accurate drives, 
but he has also gained praise for his complete game as 
well as his composure and his competitive intensity. 
Woods became the youngest golfer to win the four 
Grand Slam tournaments during a career. Woods is also 
the first professional player to hold all four Grand Slam 
titles at the same time. The Grand Slam consists of the 
Masters, the U.S. Open, the Professional Golfers’ Associ- 
ation (PGA) Championship, and the British Open. Woods 
| holds or shares the record for the lowest total score for 
each tournament. He won the Masters in 1997, the 
youngest golfer and the first with African American her- 
itage to win the tournament. Woods won the Masters 
again in 2001 and 2002. Woods also won the PGA title in 
1999 and 2000, the U.S. Open in 2000 and 2002, and the 
British Open in 2000. 


Clyde Jones 
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Woods first gained attention as an amateur golfer. He 
won the U.S. Junior Amateur Championship in 1991, 
1992, and 1993. He also won the U.S. Amateur Champi- 
onship in 1994, 1995, and 1996. He won the Division | 
men’s title in the National Collegiate Athletic Association 
(NCAA) Championships in 1996 while attending Stanford 
University. Woods turned professional in 1996. 

Woods was born on Dec. 30, 1975, in Cypress, Califor- 
nia. His given name is Eldrick Woods. His father named 
him “Tiger” after an Army buddy. Woods had a great im- 
pact on golf internationally because of his diverse ethnic 
background, which is African American, American Indi- 
an, Chinese, European, and Thai. Marino A. Parascenzo 

See also Golf (picture: Golf stars of today). 

Woods Hole Oceanographic Institution is a pri- 
vate, nonprofit research center for marine science on 
Cape Cod, at Woods Hole, Massachusetts. It has a vari- 
ety of laboratories onshore and several research vessels 
for exploring the oceans, including a small deep-diving 
submarine. Scientists at the institution pursue research 
in such fields as marine biology, chemistry, geology and 
geophysics, physics, and engineering. The institution 
awards doctor's degrees and offers programs for ad- 
vanced undergraduates and postdoctoral students. 

Critically reviewed by the Woods Hole Oceanographic Institution 
Woodson, Carter Goodwin (1875-1950), is widely re- 
garded as the leading writer on black history of his time. 
An African American, Woodson devoted his life to 
bringing the achievements of black people to the 
world’s attention. His founding of the Association for the 
Study of Negro Life and History (now the Association for 
the Study of African-American Life and History) in 1915 
has been called the start of the black history movement. 
The association began publishing 7he Journal of Negro 
History, a scholarly magazine, in 1916. The best known 
of Woodson’s 16 books is Negro in Our History (1922). 

Woodson was born in New Canton, Virginia. His par- 
ents were former slaves. Woodson received a Ph.D. de- 
gree in history from Harvard University. He won the 
Spingarn Medal in 1926. Richard Bardolph 

See also Black History Month. 

Woodstock festival was the most famous outdoor 
rock music concert of the 1960's. It was also known as 
the Woodstock Music and Arts Festival. The festival be- 
came a symbol of the “Woodstock Nation,” a group of 
young people united by common beliefs, values, and 
lifestyles. These youths distrusted authority and stand- 
ard American values, and they supported the freedom 
to openly experiment with drugs and sex. 

Woodstock helped rock music become more popular 
and a bigger business than ever. The festival and the 
documentary film Woodstock (1970) promoted a new 
generation of performers whose music was more off- 
beat and varied than the hits played on Top 40 radio 
programs. Songs that the music industry considered un- 
commercial but that allowed musicians creative free- 
dom of expression gained wide popularity as a result of 
the festival. Musical highlights of the festival included 
the Grateful Dead; Jimi Hendrix; Jefferson Airplane; Janis 
Joplin; Santana; and Crosby, Stills, Nash, and Young. 

The Woodstock festival took place near Bethel in up- 
state New York on fields owned by a farmer named Max 
Yasgur. It had been planned to be held in Wallkill, New 
York, near Woodstock. However, promoters moved the 
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event to Yasgur’s fields after Wallkill residents objected. 
Over 300,000 rock fans, many of whom were students, 
hippies, and opponents of the Vietnam War, attended. 

Woodstock ran from Aug. 15 to 17, 1969, which pro- 
moters called “Three Days of Peace and Music.” The fes- 
tival remained peaceful even though conditions created 
a potential for disaster. Rains drenched the crowd, and 
food and water supplies grew scarce. Despite the prob- 
lems, the concertgoers kept a spirit of communal cele- 
bration and harmony. Don McLeese 
Woodsworth, James Shaver (1874-1942), was a 
Methodist minister and one of Canada’s leading social 
reformers of the 1900's. He recommended many of the 
social welfare programs that Canada has adopted since 
World War I! ended in 1945, including old-age pensions 
and unemployment relief. 

Woodsworth was born near Toronto. In the early 
1900's, he became known for his dedication to helping 
needy farmers and workers. Woodsworth strongly op- 
posed violence, and during World War [ (1914-1918), he 
spoke out against Canada’s military draft. He participated 
in the Winnipeg General Strike of 1919, in which about 
30,000 workers in Winnipeg struck for various rights. In 
1921, Woodsworth won election to the Canadian Par- 
liament as a member of the Manitoba Independent 
Labour Party. He served there until his death. 

During 1932 and 1933, Woodsworth helped found the 
Co-operative Commonwealth Federation, Canada’s for- 
mer socialist party. He led the party (now the New Dem- 
ocratic Party) until 1940. He was the only member of the 
House of Commons who voted against Canada’s entry 
into World War II in 1939. Richard Allen 
Woodwind instrument. See Music (Musical instru- 
ments [Wind instruments]; illustration); Orchestra (The 
musicians; illustration). 

Woodworking is the forming and shaping of wood to 
make useful and decorative objects. It is one of the old- 
est crafts and ranks as a popular hobby and an important 
industry. A skilled woodworker with a well-equipped 
home workshop can build items as simple as a bird- 
house or as complicated as decorative furniture. Tools 
for a workshop can be purchased at hardware and de- 
partment stores. Lumber retail stores and hobby shops 
sell a wide variety of wood. 

The construction industry employs carpenters who 


The Woodstock festival 

of 1969 attracted more than 
300,000 rock fans. The famous 
three-day outdoor concert 
became a symbol of their 
generation for many young 
people, and it helped rock 
music become more popular 
than ever. 


J. Dominis, The Image Works 


construct the wooden framework of buildings. Other 


kinds of woodworkers include finish carpenters and cab- 


inetmakers. Finish carpenters do the inside trim work 
around windows, cabinets, and other features that must 
fit exactly. Cabinetmakers design, shape, and assemble 
furniture, built-in cabinets, and stairways. 

This article discusses woodworking as a hobby. For 
details on woodworking in industry, see Carpentry. 

The history of woodworking goes back to about 8,000 
B.C., when people first used an ax as a woodworking 
tool. In the Middle Ages, woodworkers and other craft- 
workers formed organizations called guilds. The guilds 
were similar in some ways to today’s labor unions. 

In 1873, electric power was used to drive machine 
tools for the first time. Through the years came the de- 
velopment of the power tools now used for woodwork- 
ing. The first practical hand drill was patented in 1917. By 
1925, woodworkers could buy electric portable saws for 
their home workshop. Today, power tools can be used 
in most woodworking operations, but many people en- 
joy shaping wood with hand tools instead. 


Steps in woodworking 


Woodworking projects, together with plans for their 
construction, can be found in books, magazines, and 
manuals in bookstores and public libraries. There are 
five main steps in woodworking: (1) planning and design, 
(2) cutting, (3) drilling, (4) fastening, and (5) sanding and 
finishing. 

Planning and design. Careful planning can prevent 
mistakes and save time and materials. A scale drawing of 
the object being built should be made before starting 
any woodworking project. This drawing includes the ex- 
act measurements of the object. The craftworker marks 
the measurements on the wood with a pencil and lists all 
the steps to be followed in the project. 


—_ 


A woodworking fape and ru/e are used to measure di- 


mensions. A square can also be used for measuring and 
for making straight lines and angles. Various gauges 


make marks and parallel lines for the woodworker to fol- 


low when cutting joints and attaching hinges. 

The parts of the finished object will fit together prop- 
erly if the drawing has been prepared correctly and if 
measuring and construction have been done accurately. 
A well-designed object is both attractive and the right 
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size for its purpose. For example, a birdhouse must have _ has a toothed disk that spins at great speed. Different 


an entrance that is large enough for the birds that will blades can be attached for a variety of cutting opera- 
use it. tions, such as crosscutting and ripping. 

Cutting wood to the right size and shape can be done A common hand tool for cutting joints is the backsaw, 
with a variety of hand and power tools, including saws, which has a thin rectangular blade for fine work. The 
chisels, and planes. The largest and most familiar hand- blade has a metal bar along its back to make it stiff. 
saws are the crosscut sawand the ripsaw. Crosscut saws _—_ Chisels, which can cut deeply into the surface of wood, 
cut across the grain of the wood, and ripsaws cut with can be used for making joints or for trimming and carv- 
the grain. ing. A portable electric router has attachments called bits 

Power tools can do a job far more quickly, easily, and that can be used to trim or shape wood and to make 
accurately than hand tools. For example, a circular saw joints and decorative cuts. A hand tool called a coping 


Basic tools for Hobbyists use many of the woodworking tools pictured below. Although power tools can be used 
woodworking _ in any woodworking operation, many people prefer to shape wood with hand tools. 


i i utting to 
Beeasuring tosis C g ots WORLD BOOK illustrations by Dick Keller and William Graham 
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saw consists of a metal frame that holds a narrow blade 
used for cutting curves in wood. /igsaws and saber 
saws, power tools that cut curves, have a thin blade that 
moves up and down at great speed. 

Mechanical planes, called jointers, and hand planes 
have sharp blades that smooth and shape wood. A 
wood-turning lathe shapes wood into rounded forms by 
rapidly spinning it against a cutting edge held by the op- 
erator. A file shapes wood in places where a sharper 
cutting tool does not fit. Files can also sharpen tools. 

Drilling enables a woodworker to connect sections 
of wood with screws, metal plates, and hinges. Drilling 
may also be required when constructing some joints. 
Braces and hand drills have bits to make holes of differ- 
ent sizes for various purposes. Portable electric drills 
and drill presses also use bits to drill holes. They have 
attachments for sanding and other purposes. 

Fastening. Sections of wood are fastened together 
with metal fasteners, such as screws and nails, and with 
adhesives. Tools for fastening include screwdrivers and 
hammers. Screwdrivers insert screws that connect sec- 
tions of wood and hold hinges and metal plates. Ham- 
mers drive in nails and other types of metal fasteners. 

Gluing is one of the oldest methods of fastening sec- 
tions of wood, and a variety of adhesives are used in 
woodworking. Polwinyl resin emulsion glue, or white 
glue, can be applied directly from the bottle. It should 
not be used if it will come in contact with water or high 
temperatures. Urea-formaldehyde resin glue and resor- 
cinol formaldehyde resin glue both must be mixed by 
the user. Urea glue can resist cold water for short peri- 
ods, but it cannot withstand high temperatures. Resorci- 
nol glue is waterproof and heat resistant. After gluing, 
wood should be put into clamps for as long as 12 hours. 
The length of time depends on the temperature, kind of 
wood, and type of glue. Clamping holds the wood in 
place and spreads the glue into the pores. 

Sanding and finishing. Sanding removes tool marks 
and makes wood surfaces smooth for finishing. Sanding 
should not begin unti! the wood has been cut to its final 
size. Most abrasive paper manufactured for use by hand 
has rough particles of the minerals flintor garnet. Alu- 
minum oxide is a common sanding material used in 
such machines as a portable belt sander or a vibrating 
sander. Portable belt sanders work better than vibrating 
sanders on large wood surfaces. 

Woodworkers use a variety of finishes to protect 
wood and to bring out the beauty of the grain. A stainis 
a dye that colors wood without hiding the pattern and 
feel of the grain. Paint covers the grain of the wood and 
provides a color of its own. Varnish, shellac, and lacquer 
add a hard, glossy finish while exposing the beauty of 
the wood. Wax protects varnish and has a smooth, shiny 
finish when polished. Enamel/is a type of glossy paint. 


Tool care and safety 


Tools are made to be safe when used correctly. They 
can be preserved—and accidents can be prevented—by 
using the right tools for the job and keeping them clean 
and sharp. A woodworker must use extra pressure with 
a dull tool, and injury could result if the tool slips. Many 
tools can be sharpened on the rough surface of an oif- 
stone. A woodworker should not use broken or dam- 
aged tools because they will not work properly. 


Whenever possible, a worker should hold wood in 
place with a vise or clamps, so that both hands are free 
to handle the tool being used. Floors should be kept 
clean of such substances as sawdust and finishing mate- 
rials, which are slippery and also could catch fire. Safety 
glasses should always be worn during cutting and bor- 
ing operations in order to protect the eyes from flying 
particles of wood. Loose clothing and jewelry that could 
get caught in a machine should not be worn in a wood- 
working area. 

A craftworker can prevent accidents by holding a 
portable power tool until all the moving parts have 
stopped. A machine should never be left unattended 
while it is running. In addition, a machine should be dis- 
connected when not in use. The hazard of receiving an 
electric shock can be reduced by connecting ground 
wires to machines that have not been previously 
grounded. 


Wood for woodworking 


Woodworkers classify wood as hardwood or soft- 
wood, depending on the type of tree from which it 
comes. Most hardwood trees are deciduous—that is, 
they lose their leaves every autumn. Most softwood, or 
coniferous, trees have narrow, pointed leaves and stay 
green the year around. This classification system does 
not indicate the hardness of wood, because various soft- 
woods are harder than some hardwoods. However, the 
two types of wood have other characteristics that are 
important to the woodworker. 

Hardwoods have beautiful grain patterns and can be 
used to make fine furniture. Some hardwoods have 
large pores and must be treated with a paste or liquid 
called filler before being covered with a finish. Wood to 
be finished with paint does not need a fancy grain to be 
attractive because the paint covers the pattern. Hard- 
woods used in woodworking include birch, mahogany, 
maple, oak, and walnut. 

Most softwoods can easily be sawed, planed, chis- 
eled, or bored. They are used mainly for structural work, 
but such softwoods as Douglas fir, ponderosa pine, red- 
cedar, and white pine can be used for woodworking 
and furniture. 

Hardwood or softwood can also be used to make a 
type of manufactured board called p/ywood. Plywood 
consists of an odd number of thin layers of wood glued 
together. It is lightweight and strong and can be pur- 
chased in many sizes and wood patterns. Alva H. Jared 

See also Plywood; Saw; Wood; Woodcarving. 


Additional resources 


Level I 

Chambers, Catherine. Wood. Raintree Steck-Vaughn, 1996. 

McGuire, Kevin. Woodworking for Kids. Sterling Pub., 1993. 

Weiss, Harvey. Hammer & Saw-An Introduction to Wood- 
working. T. Y. Crowell, 1981. 


Level Il 

Korn, Peter. The Woodworker's Guide to Hand Tools. Taunton 
Pr., 1998. Working with Wood. 1993. 

Salaman, R. A. Dictionary of Woodworking Tools. Rev. ed. Ed. by 
Philip Walker. 1990. Reprint. Astragal Pr., 1997. 

Stiles, David and Jeanie. Woodworking Simplified. Chapters, 
1996. 


Woody nightshade. See Bittersweet. 
Woof. See Weaving. 
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Sheep shearers use power clippers to remove a fleece. An ex- 
pert shearer can clip 200 or more sheep a day. In most parts of 
_ the world, sheep are sheared once a year. 
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_ Wool is a fiber that comes from the fleece of sheep and 


some other animals. It makes durable fabrics used in 
manufacturing blankets, clothing, rugs, and other items. 
Wool fabrics clean easily, and they resist wrinkles and 
hold their shape well. Wool also absorbs moisture and 
insulates against both cold and heat. All these features 


_ make wool popular for coats, sweaters, gloves, socks, 
and other clothing. 


Wool fibers are nearly cylindrical in shape. Overlap- 


ping scales on the surface make the fibers mat and inter- 


lock under heat, moisture, and pressure. This property 
of wool fibers is called fe/ting. Felting increases the 
strength and durability of wool fabrics. It also enables 
wool to be made into felt. See Fiber (picture: Wool and 


_ nylon fibers), 


The guidelines of the United States Federal Trade 
Commission (FTC) define wool as the fiber from the 
fleece of sheep. Wool also includes such fibers as al- 
paca, from alpacas; camel's hair; cashmere, from Cash- 
mere goats; mohair, from Angora goats; and vicuna, 
from vicunas. 

Worldwide production of raw wool totals about 
5 billion pounds (2.3 billion kilograms) annually. The 
leading wool-producing nation is Australia. Every state 
in the United States produces some wool. Texas ranks as 
the leading producer. 

Sources of wool. Almost all wool comes from sheep. 
These animals—and their wool—are classified into five 
groups, depending on the quality of the fleece. The five 
classifications of wool, listed here in order of quality, are 
(1) fine wool, (2) crossbred wool, (3) medium wool, (4) 
long wool, and (5) coarse wool, or carpet wool. 

Fine-wooled sheep include the Merino and breeds 
with Merino ancestry, such as the Debouillet and the 
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Rambouillet. These types of sheep produce the finest 
wool, which makes high-quality clothing. 

Crossbred-wooled sheep, such as the Columbia and 
Corriedale, are crossbreeds of fine- and long-wooled 
breeds. Their wool is used for rugged clothing. 

Medium-wooled sheep provide wool used in making 
industrial and upholstery fabrics. Cheviot, Dorset, Hamp- 
shire, Oxford, Polypay, Shropshire, Southdown, and Suf- 
folk sheep are in this group. 

Long-wooled sheep include the Cotswold, Leicester, 
Lincoln, and Romney. They produce wool used for car- 
pets and industrial fabrics. 

Coarse-wooled sheep include the Karakul and Scot- 
tish Blackface. The wool of these animals is used mostly 
for carpets and handicraft yarns. 

Types of wool are determined by the quality of a 
sheep's fleece. The quality depends on the age and 
physical condition of the animal and by the climate in 
which it lives. An oily substance called yo/k covers the 
fleece of a healthy sheep. Yolk consists of wool grease 
and suint (dried perspiration). It protects the sheep from 
rain and keeps the fleece from becoming matted. 

Young sheep produce the best wool. The softest and 
finest wool, called /amb%s wool, comes from 6- to 12- 
month-old sheep. 

Sheep that have been slaughtered for their meat pro- 
vide pulled wool, sometimes called skin wool or slipe 
wool. Dead wool comes from sheep that have died or 
are seriously ill. Fleeces soiled by manure or dirt are 
called tag /ocks in the United States and stain pieces in 
England and Australia. 

In the United States, FTC guidelines classify wool into 
two categories. Virgin wool, also called new wool, has 
never been spun into yarn or made into felt. Some fab- 
rics are made of fibers that have been reclaimed from 
previously spun or woven wool. Recycled wool is the 
name given to these products. Fabrics made from recy- 


Leading wool-producing countries 


Wool clipped from sheep ina year 


Australia 0000000000000 
1,512,400,000 pounds (686,000,000 kilograms) 
China SDISEi 


634,300,000 pounds (287,700,000 kilograms) 


565,100,000 pounds (256,300,000 kilograms) 


New Zealand 


Iran 

162,900,000 pounds (73,900,000 kilograms) 
United Kingdom @( 

142,600,000 pounds (64,700,000 kilograms) 
Argentina i 


133,000,000 pounds (60,300,000 kilograms) 


Uruguay 
122,100,000 pounds (55,400,000 kilograms) 


South Africa ® 
118,600,000 pounds {53,800,000 kilograms) 


India 
101,400,000 pounds (46,000,000 kilograms) 
Sudan 
100,300,000 pounds (45,500,000 kilograms) 
Figures are for a three-year average, 1999-2001. 
Source: Food and Agriculture Organization of the United Nations 
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cled wool are sometimes called shoddy. 

Processing of wool involves four major steps: 

(1) shearing, (2) sorting and grading, (3) making yarn, and 
(4) making fabric. 

Shearing. Most sheep shearers use power shears, 
and experts can clip 100 or more animals a day. They re- 
move the fleece in one piece so the various parts can be 
easily identified for sorting and grading. Different parts 
of a fleece vary in quality. For example, the best wool 
comes from the shoulders and sides of the sheep, while 
the poorest comes from the belly areas. 

During the 1990's, researchers in Australia began to 
use a process that eliminates much of the hard work in- 
volved in shearing and produces higher quality wool. 
The process, known commercially as Bioclip, involves 
injecting sheep with a protein that causes them to natu- 
rally shed their fleece. This process must be further re- 
fined before it can gain widespread use. 

In most parts of the world, sheep ranchers shear their 
animals once a year, in spring or early summer. But in 
some regions, the fleeces may be cut off twice yearly, 
with the second shearing occurring in the autumn. 

Sorting and grading. Workers remove any stained, 
damaged, or inferior wool from each fleece and sort the 
rest of the wool according to the quality of the fibers. 
Wool fibers are judged not only on the basis of their 
strength, but also by their (1) fineness (diameter), 

(2) length, (3) crimp (waviness), and (4) color. 

There are three ways to grade wool. The b/ood meth- 
od involves comparing the fineness of the wool fibers 
with the fineness of Merino wool. The count method in- 
volves counting the number of Hanks—that is, 560 yard 
(512 meter) lengths of worsted yarn—that can be spun 
from one pound of wool fiber. The most precise method 
involves measuring the fiber diameter in units called mi- 
crons. A micron equals 0.001 millimeter (3z}o5 inch). 





Fiber length is important in determining what 
processes will be used to make yarn and fabric. Carding 
length fibers, also called clothing length fibers, measure 
less than 1 } inches (3.8 centimeters) long. French comb- 
ing length fibers range from 1 5 to 2 4 inches (3.8 to 6.4 
centimeters) in length. Combing length fibers are more 
than 2 5 inches (6.4 centimeters) long. 

The natural crimp of wool provides the fibers with 
elasticity. This property enables wool fabrics to hold 
their shape after being stretched or twisted. The best 
woo! fibers have many evenly spaced waves. 

Most wool ranges in color from white to dark ivory. 
White wool is the most desirable because manufactur- 
ers may have to bleach darker wool before dying it. 

Making yarn. Woolen mills scour the wool with de- 
tergents to remove the yolk and such impurities as dust 
and sand. Wool grease from the yolk is processed into 
lanolin, a substance used in hand creams and cosmetics. 

After the wool dries, machines card it. This process in- 
volves passing the wool through rollers with thin wire 
teeth. The teeth untangle the fibers and arrange them 
into a flat sheet called a web. The carding machines then 
form the web into narrow ropes known as s/ivers. 

After carding, the processes used in making yarn vary 
slightly, depending on the length of the fibers. Carding 
length fibers are used to make woolen yarn. Combing 
length and French combing length fibers are made into 
worsted yarn. The processes used for the two kinds of 
yarn are similar. But worsted slivers go through an addi- 
tional step called combing, which removes impurities 
and short fibers. 

After carding or combing, machines stretch and 
slightly twist the slivers to form thinner strands called 
rovings. Spinning machines then twist the rovings into 
yarn. Woolen yarn is bulky and fuzzy, with fibers that lie 
in different directions. Worsted yarn is smooth and 


Burlington Industries, Ine. 


Making wool yarn involves several steps. Carding machines, /eft, untangle the fibers and arrange 
them into a sheet called a web. Webs are formed into narrow ropes called slivers, center. Slivers 
are stretched into thinner strands, and spinning machines twist them into yarn, right 














Burlington Industries, Inc. 
Wool fabrics are woven by large power looms, shown here. Af- 
ter a fabric has been made, it goes through various finishing 
processes to give it the desired appearance and strength. 


highly twisted, and its fibers lie parallel. 

Making fabric. Woo! manufacturers knit or weave 
yarn into a variety of fabrics. They use woolen yarns in 
making flannel, homespun, melton, Saxony, Shetland, 
and tweed fabrics. Worsted yarns make such fabrics as 
broadcloth, crepe, gabardine, serge, sharkskin, twill, 
and whipcord. Almost all wool fabrics except felt are 
made from yarn (see Felt). 

Wool may be dyed at various stages of the manufac- 
turing process. Dyeing that takes place before the fibers 
are spun is called stock dyeing or top dyeing. Dyeing 
that occurs after the fibers have been spun into yarn is 
called yarn dyeing, package dyeing, or skein dyeing. \f 
the dyeing takes place after the fabric has been woven, 
itis known as piece dyeing. Most fabrics with fancy de- 
signs are stock dyed or yarn dyed. Piece dyeing is used 
for solid-colored fabrics. See Dye. 

All wool fabrics undergo finishing processes to give 
them the desired appearance and feel. The finishing of 
fabrics made of woolen yarn begins with fulling. This 
process involves wetting the fabric thoroughly with wa- 
ter and then passing it through rollers. Fulling makes the 
fibers interlock and mat together. It shrinks the material 
and gives it additional strength and thickness. Worsteds 
go through a process called crabbing, in which the fab- 
ric passes through boiling water and then cold water. 
This procedure strengthens the fabric. 

Some wool fabrics tend to shrink when dry-cleaned. 
To prevent such shrinkage, some manufacturers pre- 
shrink the fabric. One popular process, called London 
Shrinking, uses water and pressure to shrink the fabric. 
After the various finishing processes, manufacturers cut 
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and sew the fabric into clothing and other products. 

History. About 10,000 years ago, people in central 
Asia began to raise sheep for food and clothing. The art 
of spinning wool into yarn developed about 4000 B.C. 
and encouraged trade among the nations in the region 
of the Mediterranean Sea. 

The first wool factory in England was established 
about A.D. 50 in Winchester by the Romans. The wool 
industry soon played a major part in England’s economy. 
By 1660, the export of wool fabrics accounted for about 
two-thirds of England's foreign trade. 

Merino sheep originated in Spain. In the early 1500's, 
explorers from Spain brought sheep to what is now the 
United States. England discouraged the wool industry's 
growth in the American Colonies so that the colonists 
would have to rely on English goods. But colonists 
smuggled sheep from England. By the 1700's, spinning 
and weaving were flourishing in the United States. The 
British began breeding Merinos in the late 1700’s. In 
1797, they brought 13 Merinos to Australia and started 
that country’s Merino sheep industry. 

In the 1800's, many pioneers brought sheep with them 
while traveling to the western United States. As a result, 
the production of wool and wool fabrics spread to near- 
ly all parts of the United States. John Carlson 


Related articles in World Book include: 
Alpaca 
Camel 
Cashmere 
Cashmere goat 
Goat 
Guanaco 
Lanolin 
Llama 
Mohair 
Sheep 
Vicuna 
Weaving 


Woolf, Virginia (1882-1941), was a major British novel- 
ist, critic, and essayist. She was a leading figure in the lit- 
erary movement called Modernism. Woolf used a liter- 
ary technique called stream of consciousness to reveal 
her characters inner lives and to criticize the social sys- 
tem of the day. See Novel (New directions in the novel). 

Woolf's most famous novel, 7o the Lighthouse (1927), 
examines the life of an upper-middle class British family. 
It shows the fragility of human relationships and the col- 
lapse of social values. The portrait of Mr. Ramsay in this 
novel may resemble Woolfs father, critic Leslie Stephen. 

Woolfs other fiction includes the novels /acob’s Room 
(1922) and Mrs. Dalloway (1925), in which she studies the 
world of characters tragically affected by World War I. 
Orlando (1928) and Flush (1933) are fanciful biographies. 
In The Waves (1931), interior monologues reveal the per- 
sonalities of the six central characters. Unlike other mod- 
ernists, whose politics were right-wing and often profas- 
cist, Woolf was a feminist, socialist, and pacifist. She 
expressed her theories in the essays A Room of One's 
Own (1929) and Three Guineas (1938). Woolfs last novels, 
The Years (1939) and Between the Acts (1941), are as ex- 
perimental as her earlier work. 

Virginia Stephen was born in London. In 1912, she 
married editor and writer Leonard Woolf. She was part 
of the Bloomsbury Group, an informal group of intellec- 
tuals (see Bloomsbury Group). With her husband, she 
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founded the Hogarth Press, which published works of 
noted modern writers. Her reputation has soared with 
the publication of several volumes of letters and diaries 
and her critical essays. Jane Marcus 

Woolley, Sir Leonard (1880-1960), was a British ar- 
chaeologist. He became known for his discoveries at Ur, 
a city in ancient Sumer (now part of Iraq). His findings re- 
vealed achievements of the Sumerians, who created one 
of the earliest civilizations over 5,000 years ago. 

Between 1922 and 1934, Woolley directed excavations 
at Ur. He discovered geological evidence for a great 
flood, possibly the Flood described in the Bible. He also 
uncovered the royal cemetery, whose tombs contained 
bodies buried with objects made of precious metals. 

Woolley, whose full name was Charles Leonard 
Woolley, was born in London and graduated from Ox- 
ford University. He led excavations in Britain, Italy, 
Turkey, Syria, and Iraq. He wrote more than 25 books, 
including Spadework: Adventures in Archaeology (1953) 
and Excavations at Ur: A Record of 12 Years’ Work (1954). 
He was knighted in 1935. Richard G. Klein 
Woolley, Mary Emma (1863-1947), was an outstand- 
ing American educator. She served as president of 
Mount Holyoke College from 1901 to 1937 and was 
president of the American Association of University 
Women from 1927 to 1933. Woolley was also active in 
world peace movements and public affairs. In 1932, she 
became the first woman to represent the United States 
at an international disarmament conference. Woolley 
was born in Norwalk, Connecticut. Albert E. Van Dusen 
Woolly monkey is a type of large monkey that lives in 
the Amazon River Basin of South America. There are 
two species—the common woolly monkey, also called 
Humboldt woolly monkey, and the yellow-tailed woolly 
monkey. 

Woolly monkeys have thick, soft, dark fur. They live in 
groups of about 12 animals. They move through the 
trees, feeding mostly on fruit. Woolly monkeys spend 
most of their time sleeping, but they are playful when 
awake. They are known to greet each other by “kissing.” 

Adult woolly monkeys weigh from 10 to 20 pounds 
(4.5 to 9 kilograms). They measure 15 to 23 inches (38 to 
58 centimeters) long, not including their 22- to 27-inch- 
(56- to 69-centimeter-) long tail, which can be used to 
grasp objects. The underside of the tail has no fur near 
the end. This area has ridges similar to human finger- 
prints and rough skin. 

Woolly monkeys are threatened by the destruction of 
their rain forest home and by hunters who kill them for 
their meat. The yellow-tailed woolly monkey is extreme- 
ly rare. Roderic B. Mast and Russell A. Mittermeier 


Scientific classification. Woolly monkeys belong to the 
New World monkey family, Cebidae. The common woolly mon- 
key is Lagothrix lagothricha, and the yellow-tailed is L flavicauda. 


See also Monkey (pictures). 
Woollybear is a common name for the caterpillar 
stage of several species of tiger moths. Woollybears 
have a dense, stiff, hairlike coat. In North America, the 
most familiar of these caterpillars is the banded woolly- 
bear, the larva of the Isabella moth. 

The banded woollybear is black on both ends and has 
a reddish-brown band around the middle. It feeds on 
plants and grows to about 1 5 inches (4 centimeters) in 
length. In autumn, the fully grown caterpillar finds a 





E. R. Degginger, Color-Pic, inc. 
A woollybear has a dense coat of stiff hair. 


sheltered spot, such as under bark or leaves. It remains 
there inactive during winter. In spring, it spins a loose 
cocoon of silk and hairlike parts around itself. An adult 
moth emerges from the cocoon after 3 to 4 weeks. 

According to folklore, the coat of the banded woolly- 
bear can help forecast the severity of the coming winter. 
A narrow reddish-brown band on the coat is said to in- 
dicate a milder winter than a wide band. Scientists be- 
lieve that the differences in the widths are related to cur- 
rent temperature and moisture conditions rather than to 
the outlook for cold weather. John R. Meyer 

Scientific classification. Woollybears are in the tiger moth 
family, Arctiidae. The scientific name for the banded woollybear 
is Pyrrharctia isabella. 

Woolrich, Cornell (1903-1968), was an American au- 
thor of suspense fiction. Woolrich was known more for 
style, atmosphere, and breathless pace than for consist- 
ent and believable plots. He specialized in devices such 
as the race against time and situations in which a charac- 
ter mysteriously vanishes. His tales were made more 
suspenseful because the reader was never sure whether 
they would end happily. 

Woolrich’s best-known novels include The Bride 
Wore Black (1940), The Black Curtain (1941), Black Alibi 
(1942), and The Black Path of Fear(1944). One of his many 
short stories was adapted into the famous Alfred Hitch- 
cock motion picture Rear Window(1954). Woolrich also 
wrote several books under the name William Irish, no- 
tably Phantom Lady (1942). 

Woolrich was born in New York City. His full name 
was Cornell George Hopley-Woolrich. He began his lit- 
erary career in the 1920's writing Jazz Age novels influ- 
enced by Amerian author F. Scott Fitzgerald. In the 
1930's, Woolrich turned to writing crime fiction for 
Black Mask and other magazines that specialized in this 
type of writing. Woolrich was a solitary person who 
lived with his mother in residential hotels most of his 
life. Jon L Breen 
Wooiman, John (1720-1772), was a colonial American 
writer and Quaker minister. He worked to abolish slav- 
ery, relieve poverty, obtain better treatment for Indians, 
and end war. 

Woolman was born on a farm near what is now Ran- 
cocas, New Jersey. He worked as a clerk until he was 22 
years old, when he became a minister and a tailor. 
Woolman preached while traveling on foot from New 
England to North Carolina. He convinced Philadelphia 
Quakers at their yearly meeting in 1758 to resolve not to 
keep or deal in slaves. This resolution was the first of its 
kind in the American Colonies. 

When he was about 36 years old, Woolman began to 








write an account of his life and religious beliefs. His 


Journal, published in 1774, is noted for its sensitive de- 


scriptions of his feelings. Woolman also wrote essays 
condemning slavery and calling for better conditions for 
the poor. Edward W. Clark 

Woolworth is the family name of two American busi- 
nessmen who were brothers. 

Frank Winfield Woolworth (1852-1919) was the prin- 
cipal founder in 1912 of the F. W. Woolworth Company, 
a chain of five-and-ten-cent stores. When he died, the 
chain had more than 1,000 stores. In 1913, he built the 
Woolworth Building in New York City. It was the tallest 
building in the world at that time. 

Woolworth was born on April 13, 1852, in Rodman, 
New York, and he clerked in the village grocery store 


_ there. In 1878, while working for the firm of Moore & 


Smith in Watertown, New York, he suggested putting 
slow-moving goods on a counter and selling them for 5 
cents. The venture was so successful that it was contin- 
ued with new goods. Six store chains grew out of the 5- 
cent counter experiment. All of the chains were united 
in 1912 to form the F. W. Woolworth Company. 

Charles S. Woolworth (1856-1947) was cofounder of 
the F. W. Woolworth Company. He served as vice presi- 
dent until 1919 and as chairman of the board until 1944, 
when he retired. He was born on Aug. 1, 1856, in Rod- 
man, New York. Woolworth founded 15 stores, which 
he and his brother united with 581 other stores in 1912 
to form the F. W. Woolworth Company. W. H. Baughn 
Worcester, WUS tuhr (pop. 172,648; met. area pop. 
511,389), is a leading New England industrial center and 
the second largest city of Massachusetts. Only Boston 
has more people. Worcester lies in central Massachu- 
setts, about 40 miles (64 kilometers) west of Boston. For 
location, see Massachusetts (political map). 

In 1673, settlers from eastern Massachusetts founded 
the village of Quinsigamond on the site of Worcester. In 
1684, King Charles II of England canceled the Massachu- 
setts Bay Colony’s charter. This action so angered the 
people of Quinsigamond that they renamed their village 
Worcester. According to tradition, this name honored 
the Battle of Worcester (1651), in which Charles suffered 
a great defeat against England's Parliamentary leader 
Oliver Cromwell. 

Worcester, the county seat of Worcester County, cov- 
ers 38 square miles (98 square kilometers). Its manufac- 
turing plants produce fabricated metals; printed materi- 
als; and chemicals, plastics, and abrasives. Worcester 
has several medical centers, which employ many of the 
city’s people. It is the site of the Massachusetts Biotech- 
nology Research Park, where many biotechnology com- 
panies have facilities. Airlines, railroad freight lines, and 
passenger trains serve the city. 

The College of the Holy Cross, the oldest Roman 
Catholic college in New England, was founded in 
Worcester in 1843. The city is also the home of Assump- 
tion College, Clark University, Worcester Polytechnic 
Institute, Worcester State College, and the University of 
Massachusetts Medical School. 

The Worcester Art Museum is known for its art ob- 
jects from many periods of history. The John Woodman 
Higgins Armory Museum has an outstanding display of 
medieval and Renaissance armor. The American Anti- 
quarian Society owns the largest collection of early 
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American publications, including newspapers, sheet 
music, and children’s books. The Ecotarium includes 
Gage Planetarium and a science museum and zoo. Also 
in Worcester are Mechanics Hall, the site of many cul- 
tural events; Centrum Civic Center; Worcester Conven- 
tion Center; and Worcester Center, a three-level shop- 
ping complex. 

Nipmuc Indians lived near the site of Worcester be- 
fore white people built a village there in 1673. Indians 
destroyed that settlement and another one that was built 
in 1684. The whites settled Worcester permanently in 
1713 and incorporated the settlement as a town in 1722. 
During the Revolutionary War in America (1775-1783), 
Worcester became the home of the Massachusetts Spy, 
a newspaper that became famous for its support of the 
colonists. 

Manufacturing became important in Worcester after 
1828, when the Blackstone Canal linked the town with 
Narragansett Bay, an arm of the Atlantic Ocean. Worces- 
ter received a city charter in 1848. Through the years, 
the growing number of industrial jobs in Worcester at- 
tracted thousands of immigrants. 

The city’s population reached a peak of 203,486 in 
1950. During the last half of the 1900's, many middle-in- 
come families left Worcester and moved to the suburbs. 
Worcester has a council-manager form of government. 

Laurence A. Lewis 
Word processing is the use of computers to type, 
edit, and print letters, reports, articles, and other docu- 
ments. It has replaced typewriting for many tasks at 
home, in school, and in the office. Business people, au- 
thors, students, and lawyers turn to word processing as 
a tool for writing. 

Two main types of equipment are used for word pro- 
cessing: (1) personal computers and (2) electronic type- 
writers. Personal computers need special instructions 
called programs or software to perform word process- 
ing. Electronic typewriters resemble electric typewriters 
but include a built-in specialized computer. This com- 
puter provides limited word processing capabilities, 
such as the ability to store and automatically type a small 
amount of text. 

Personal computers display characters on a com- 
puter screen as the user types them. Words, lines, para- 
graphs, and pages can be added, deleted, moved, or 
copied with a few keystrokes or the click of a button on 
a mouse or some other handheld input device. Most 
word-processing programs enable the user to check for 
spelling errors. Many can check grammar in a limited 
way. Most can also sort and merge lists and perform 
limited mathematical computations. At the touch of a 
key, the user can print out an entire document. The 
computer can store documents on magnetic disks or 
other storage devices, so additional corrections or 
copies can easily be made later. 

Personal computers are more powerful than electron- 
ic typewriters. They can also be programmed to do 
many things besides word processing. For example, a 
personal computer can exchange information with other 
computers over a network. But personal computers are 
generally more expensive than electronic typewriters. 

Electronic typewriters can perform only the most 
basic word-processing functions, such as inserting, 
deleting, and underlining text. Most can also check for 
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spelling errors. On many electronic typewriters, a small 
screen displays material as it is typed. Many electronic 
typewriters have a memory, but the amount of text it can 
store is much smaller than that which a personal com- 
puter can store. 

History. In the mid-1970's, computer companies in- 
troduced dedicated word processors, relatively expen- 
sive computers that mainly performed word processing. 
In the 1980's, more versatile personal computers—and 
word processing programs for those computers—be- 
came common. Today, personal computers are the most 
widely used form of word processor. M. David Stone 

See also Computer (Applications software); Desktop 
publishing; Office work (Recording information); Print- 
er. 

Worden, Alfred Merrill (1932- _—‘), a United States 
astronaut, was the command module pilot on the Apollo 
15 mission. The Apollo 15 mission was the first moon 
trip that was devoted primarily to scientific exploration. 

During the Apollo 15 mission, from July 26 to Aug. 7, 
1971, Worden orbited the moon in the command mod- 
ule Endeavour for six days. He took photographs, oper- 
ated recording instruments, and launched an 80-pound 
(36-kilogram) subsatellite into lunar orbit. While Worden 
orbited the moon, astronauts David R. Scott and James 
B. Irwin explored the moon. During the return to Earth, 
Worden left the spacecraft for 20 minutes and took the 
first “walk” in deep space. 

Worden was born on Feb. 2, 1932, in Jackson, Michi- 
gan. He entered the Air Force after graduating from the 
United States Military Academy in 1955. Worden was an 
astronaut from 1966 until 1972, when he took an admin- 
istrative job in the space program. _James R. Hansen 
Words. See Dictionary; Etymology; Language; Pro- 
nunciation; Semantics; Slang; Spelling; Vocabulary. 
Wordsworth, William (1770-1850), is considered by 
many scholars to be the most important English Roman- 
tic poet. In 1795, Wordsworth met Samuel Taylor Cole- 
ridge. The two men collaborated on Lyrical Ballads 
(1798), a collection of poems frequently regarded as the 
symbolic beginning of the English Romantic movement. 
Wordsworth wrote most of the poems in the book. See 
Romanticism. 

In the preface to the second edition of Lyrical Ballads 
(1800), Wordsworth outlined ideas about poetry that 
have since been identified with Romanticism. He argued 
that serious poems could describe “situations from com- 
mon life’ and be written in the ordinary language “really 
used by men.’ He believed such poems could clarify “the 
primary laws of our nature.” Wordsworth also insisted 
that poetry is “emotion recollected in tranquility” and 
that a poet is “a man speaking to men,” different from his 
fellows only in the degree of his sensitivity but not in 
any essential way. 

Wordsworth has frequently been praised for his de- 
scriptions of nature. However, he rightly claimed that his 
primary interest was the “mind of man.” In fact, a key sec- 
tion of his poem The Prelude: or, Growth of a Poets 
Mind insists that love of nature leads to the Jove of hu- 
manity. His finest poems, including the “Lucy” lyrics 
(1798-1799), “Michael” (1800), “Resolution and Independ- 
ence’ (1802), and “The Solitary Reaper” (1807), dramatize 
how imagination creates spiritual values out of the 
memory of sights and sounds in nature. 


Early life. Wordsworth was born on April 7, 1770, in 
Cockermouth, which is now in the county of Cumbria. 
His mother died in 1778, his father in 1783. Relatives pro- 
vided for his education. Wordsworth entered Cam- 
bridge University in 1787, the year he wrote his first sig- 
nificant poem. During a summer vacation in 1790, he 
visited France, then in turmoil because of the French 
Revolution. After graduating from Cambridge in 1791, 
Wordsworth returned to France and became a support- 
er of the revolution. He returned to England in Decem- 
ber 1792. 

Although liberal in his youth, Wordsworth later be- 
came politically and religiously conservative. As a result, 
he was severely criticized by the English poets Lord By- 
ron and Robert Browning and others as a traitor to his 
own youthful principles. Wordsworth was appointed 
poet laureate in 1843. 

Later career. Wordsworth married Mary Hutchinson 
in 1802. They had five children. Wordsworth was deeply 
saddened by the drowning death of his brother John in 
1805. His sadness was reflected in his poem “Elegiac 
Stanzas Suggested by a Picture of Peele Castle” (1806). 
This poem may have marked the end of Wordsworth’s 
youthful creative period. It seems to reject his early opti- 
mistic belief, stated in “Tintern Abbey,” that “nature nev- 
er did betray the heart that loved her.” In 1807, Words- 
worth completed one of the most famous poems in 
English literature, “Ode: Intimations of Immortality.” In 
this piece, Wordsworth praised childhood and urged 
individuals to rely on intuition. 

Wordsworth’s masterpiece is his long autobiographi- 
cal poem, The Prelude. He wrote it between 1798 and 
1805, but he continued to revise it for the rest of his life. 
The poem was published in 1850, shortly after his death 
on April 23 of that year. The revisions that Wordsworth 
made in The Prelude between 1805 and 1850 clearly in- 
dicate how his values changed as he aged. In its best 
passages, The Prelude achieves a remarkable combina- 
tion of simplicity and grandeur. 

Wordsworth wrote most of his best poetry before 
1807. But he wrote several important works, notably The 
Excursion (1814), later. This long poem discusses virtue, 
education, and religious faith. Wordsworth also wrote 
523 sonnets, many of which compare with those of the 
great English sonnet writers William Shakespeare and 
John Milton. Frederick W. Shilstone 

See also Bryant, William Cullen; Coleridge, Samuel 
Taylor; Lake Poets; Poetry (Rhythm and meter); Roman- 
ticism. 
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Work, in physics, is a result of a force moving an object 
through a distance against a resistance. Work is always 
done by some agent, such as a person or a machine. 
This agent produces the force that causes the move- 
ment. 

Two factors determine the amount of work done. One 
factor is the amount of force applied. The other is the 
distance the object moves. In physics, work occurs only 
when the force is sufficient to move the object. In other 











words, work is a measure of what is done, not the effort 
applied in attempting to move the object. People do 
work when lifting, pushing, or sliding an object from 
one place to another. They do no work when holding an 
object without moving it, even though they may become 
tired. People also can do work when rotating an object. 
For example, a person who unscrews the lid of a milk 
jug does work. In this case, the resistance is the force of 
friction that the screw threads of the jug exert against 
the lid. 

Scientists and engineers measure work in units that 
represent the measurement of both force and distance. 
In the inch-pound system of measurement customarily 
used in the United States, the foot-pound is the most 
commonly used unit of work. One foot-pound equals 
the work done when a force of 1 pound moves some- 
thing a distance of 1 foot. So if a 50-pound object is lift- 
ed 4 feet, the work done is 200 foot-pounds. If a 4-pound 
object is lifted 50 feet, the work done is also 200 foot- 
pounds. 

In the metric system, the unit of work is the jou/e. One 
joule is the amount of work done when a force of 1 
newton moves something a distance of 1 meter (see 
Newton). Thus, 1 joule equals 1 newton-meter. One foot- 
pound equals 1.356 joules. 

The calculation of work done during rotation is more 
complicated. However, this kind of calculation uses the 
same principles used to compute the amount of work 
done when an object is moved in a straight line. 

The units used to measure work are also used to 
measure energy. Energy is the ability of something to do 
work (see Energy). The rate at which work is done is 
called power. In measuring power, the amount of time 
needed to do the work is considered along with force 
and distance. Power is measured in a unit called the 
watt One watt equals one joule per second. See Power; 
Watt. Gregory Benford 

See also Foot-pound; Joule; Thermodynamics. 
Workers’ compensation js an insurance program 
that provides pay and medical help for workers who are 
injured on the job or become ill because of work condi- 
tions. Workers compensation also provides benefits to 
the dependents of such workers in cases where death 
occurs. Loss of income due to accidents on the job has 
been a major problem of workers since the introduction 
of machine methods to industry. Today, most industrial- 
ized countries have laws or private programs for work- 
ers compensation. 

In the United States, almost all states require employ- 
ers to provide workers’ compensation coverage for em- 
ployees. Federal laws provide such coverage for em- 
ployees of the federal government and certain other 
workers. 

Injured workers normally receive about two-thirds of 
their salary while disabled. However, most states limit 
the size of cash payments to any individual. Medical 
benefits are unlimited. Most states provide training in 
new jobs for workers who cannot continue in their old 
work because of injuries. Some states limit workers 
compensation coverage for farm and domestic workers 
as well as for workers employed in small businesses. In 
most states, employers pay the full cost of workers com- 
pensation benefits through taxes or insurance premi- 
ums. In a few states, such costs are financed with money 
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from the state’s general fund. 

Each state administers its own compensation pro- 
gram, but the level of state agency involvement varies 
considerably among the states. Federal compensation 
programs are administered by the Office of Workers’ 
Compensation Programs in the Department of Labor. 

Employers liability laws preceded workers’ compen- 
sation laws. They made an employer responsible for in- 
juries to workers caused by defective machinery or by 
negligence on the part of management. In 1880, Britain 
adopted one of the first such laws. 

The first workers’ compensation laws were passed in 
Germany in 1883. Austria passed similar laws in 1887. 
Norway, Finland, France, Denmark, and Britain passed 
such laws in the 1890's. During the early 1900's, most 
other European nations passed workers’ compensation 
laws. 

In the United States, Maryland passed the first state 
compensation law in 1902. But the U.S. Supreme Court 
declared the Maryland law and other compensation acts 
of that decade unconstitutional. The growth of workers’ 
compensation coverage increased greatly after Con- 
gress passed the Federal Employees’ Compensation Act 
of 1916. This law provided benefits for certain federal 
civilian workers, or their survivors, in connection with 
injuries or death on the job. 

Ten states passed workers’ compensation laws in 
1911. Wisconsin was the first. In 1948, the last of the then 
48 states enacted a workers compensation program. 
Alaska and Hawaii had such laws when they became 
states in 1959. In several states, however, workers com- 
pensation coverage by employers is voluntary. Average 
companies spend about an amount equal to about 2 
percent of their payroll on workers’ compensation pro- 
tection. Paul L Burgess 
Works Progress Administration, also called the 
WPA, was a United States government agency created 
in 1935 to provide paying jobs for unemployed workers. 
Most of these workers had Jost their jobs during the 
Great Depression, a worldwide economic slump that be- 
gan in 1929. The WPA was part of the New Deal, Presi- 
dent Franklin D. Roosevelt's program of economic re- 
covery during the depression. In 1939, the WPA was 
renamed the Work Projects Administration. Before the 
WPA was disbanded in 1943, it had provided some em- 
ployment for about 8 5 million people. 

Many WPA projects involved construction work. The 
agency hired workers to build roads, bridges, parks, air- 
port runways, public swimming pools, and county fair- 
grounds. Most of these workers were men who were 
the sole wage earners in their families. 

The WPA also created jobs in the arts. The agency 
hired actors, artists, musicians, and writers to produce 
stage plays, concerts, paintings, and post office murals. 
WPA writers created a series of books that recorded the 
histories of hundreds of American communities. Some 
WPA writers interviewed former black American slaves 
to record their memories. 

Critics of the WPA charged that many of its projects 
involved work that did not really need to be done. But 
Roosevelt and his administrators believed that offering 
unemployed workers jobs and wages was better for the 
workers morale than was simply giving them welfare 
checks. William W. Bremer 
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A United Nations (UN) General Assembly session brings together delegates from nearly all the 
world’s nations. The UN works to settle disputes among countries and to maintain world peace. 


World 


World is the planet Earth viewed especially as the 
home of human beings and other living things. Earth is 
just one of countless heavenly bodies in the universe. 
But it is the only one known to support life. 

From the very beginning of their life on Earth, people 
have had to adapt to conditions in the world to survive. 
The earliest human beings lived by hunting and gather- 
ing wild plants. They made clothing from animal hides 
and furs and used branches and other natural materials 
to build shelters. About 10,000 years ago, some people 
began to raise plants and animals after food became 
scarce. People who farmed could settle in one place and 
produce enough food to feed many others. Villages 
grew up, and people developed methods of living in 
large groups. New occupations and forms of govern- 
ment became necessary. Over the years, people created 
more advanced technology and increasingly complicat- 
ed forms of social life. They built great cities, developed 
civilizations, and found ways to control many powerful 
natural forces. 

The world’s surface consists of water and land. Air 
surrounds the surface and extends to outer space. 
Water—chiefly the great oceans—covers about 70 per- 
cent of the world’s surface. All living things must have 
water to live, just as they must have air. People also use 
water for irrigation, industry, power, and transportation. 
In addition, the oceans, lakes, and rivers provide fish 
and other foods. 

The oceans separate huge land masses called conti- 
nents. Most of the world’s countries lie on the conti- 
nents. Others are on islands. Each country has its own 
political and economic systems. However, countries Co- 


operate with one another in many ways. For example, 
they make trade agreements and sign treaties designed 
to reduce the likelihood of war. 

The physical features of a country strongly influence 
where the people of that country live. People can most 
easily grow food on plains or in river valleys, where the 
soil is rich and deep. Mountainous regions generally are 
not suitable for crop farming because the soil is thin and 
easily washed away by rainfall. Many of the world's big- 
gest cities began as important trading centers on sea- 
coasts, lakeshores, and riverbanks. Thus, the majori- 


Interesting facts about the world 


Area of the world’s surface is about 196,900,000 square miles 
(510,000,000 square kilometers). 

Population of the world in 2002 totaled about 6,217,900,000. 

Largest continent is Asia, which covers about 16,992,000 
square miles (44,008,000 square kilometers). 

Smallest continent is Australia, excluding the Pacific Islands, 
which covers about 2,989,000 square miles (7,741,000 square 
kilometers). 

Largest country is Russia, which covers 6,592,850 square miles 
(17,075,400 square kilometers). 

Smallest country is Vatican City. It has an area of only ; square 
mile (0.4 square kilometer). 

Most populous country is China, which had approximately 
1,303,875,000 people in 2002. 

Least populous country, Vatican City, had only about 1,000 citi- 
zens in 2002. 

Highest point in the world, Mount Everest in Asia, rises 29,035 
feet (8,850 meters) above sea level. 

Lowest point on land is the shore of the Dead Sea in Asia. It lies 
1,310 feet (399 meters) below sea level. 

Deepest point in the world’s oceans is Challenger Deep, 35,840 
feet (10,924 meters) below the surface of the Pacific Ocean 
southwest of Guam in the Mariana Trench. 





_ ty of the world’s people live on flat, fertile plains and in 
| large cities that border major water transportation 
_ routes. 


More than 6 billion people live in the world. They are 


distributed unevenly over the land. Many areas are 


heavily populated. Other areas have no people at all. The 
population is increasing far more rapidly in some coun- 


tries than in others. 

All the world’s people belong to the same species, 
Homo sapiens, which means they have a common an- 
cestry. But many groups of people have lived apart for 


such a long time that they have developed certain physi- 


cal variations. 


In the past, scholars used physical variations to classi- 


fy people into races. The members of one race were 


thought to resemble one another more than they resem- 


bled the members of other races. Today, most anthro- 


pologists (scientists who study human beings) reject the 


idea that human beings can be biologically classified 


_ jnto races. However, people in numerous societies con- 
tinue to view themselves and others as members of vari- 


ous races. See Races, Human. 
Physical differences among people have often been 
confused with cultural differences, such as differences 


in language or religion. Physical and cultural differences 


have been a basis of discrimination and prejudice. At 
times, these differences have served as an excuse for 
slavery, violence, and war. 
__ This article provides an overview of the world as the 
» home of human beings. It briefly describes the world’s 
' nations, people, and surface features. For information 


_ty of the world is traced in the article World, History of 
the. See also the Related articles \isted at the end of this 


article. 
Nations of the world 


The world has 193 independent countries and more 








its own affairs. Dependencies are controlled in some 

_ way by independent countries. In most cases, an 
independent country is responsible for the dependen- 
_ cy’s foreign relations and defense, and some of the de- 
' pendency’s local affairs. However, many dependencies 
| have complete control of their local affairs. 

Almost all of the world’s people live in independent 
| countries. Only about 13 million people live in depend- 
| encies. 
| The world’s largest nation in area is Russia. It covers 
6,592,850 square miles (17,075,400 square kilometers). 





' States, and Brazil—each cover more than 3 million 
square miles (8 million square kilometers). 


The five smallest independent countries in the world, 


1 
_ in descending order, are San Marino, Tuvalu, Nauru, 
Monaco, and Vatican City. Each of these countries cov- 


ers less than 25 square miles (65 square kilometers). Vati- 


can City has an area of only } square mile (0.4 square 
kilometer). 


Throughout history, the political map of the world has 


_ changed repeatedly. The most important changes have 
resulted from major wars. During ancient times, such 


' military leaders as Alexander the Great and Julius Caesar 


| conquered many different groups of people and estab- 
| 


. 
_on the world as a planet, see the article Earth. The histo- 


- than 40 dependencies. An independent country controls 


The next four largest nations—Canada, China, the United 
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lished vast empires. Numerous empires rose and fell 
during later periods of history, and boundaries changed 
again and again. 

Beginning about 1500, many European nations estab- 
lished colonies in North America, South America, Asia, 
Africa, and Australia. Most national boundaries estab- 
lished by the ruling countries remained after the colo- 
nies gained their independence. 

World War | (1914-1918) and World War II (1939-1945) 
resulted in many important changes on the world map. 
World War | led to the formation of a number of new 
nations in Europe, including Austria, Czechoslovakia, 
Hungary, and Yugoslavia. After World War II, several na- 
tions gained or lost territory. In addition, many new na- 
tions were established in Asia. In Africa, an independ- 
ence movement swept the continent. More than 45 
African colonies gained their independence in the mid- 
dle and late 1900's. In 1991, the Soviet Union broke apart 
into Russia and 14 other independent nations. 

How nations are grouped. The nations of the world 
may be grouped in various ways. They may be grouped 
by region, such as the Middle East and Central America. 
People often call the countries of the Eastern Hemi- 
sphere the Old World and those of the Western Hemi- 
sphere the New World. In addition, countries are often 
identified by continent, such as African or Asian. 

Economists generally divide the nations of the world 
into two groups—developed nations and developing na- 
tions. Developed nations have a wide variety of indus- 
tries and, in general, are wealthier than developing na- 
tions. Developing nations have long depended on 
agriculture and have few industries. Most of them are 
poor. 

Developed nations include the United States, Canada, 
Japan, Australia, and most countries in Western Europe. 
More than 120 countries are considered to be develop- 
ing nations. The majority are in Africa, Asia, and Latin 
America. Most industrial nations lie in the Northern 
Hemisphere. 
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Voting is a right of the citizens of many countries. People vote 
to choose their !eaders and to decide public issues. These Rus- 
sian citizens are casting their ballots in a Moscow election. 
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Forms of government. Nearly all governments claim 
to be democracies. However, governments differ greatly 
in how closely they fulfill the democratic ideal of gov- 
ernment by the people. In a democracy, the people elect 
representatives. These representatives make laws and 
govern the people according to those laws. The people 
may run for office and remove officials wha behave im- 
properly. Nations and governments can be classified as 
being more or less democratic, depending on the extent 
to which the people may take part in the process of gov- 
ernment. 

Democratic nations may be republics or constitutional 
monarchies. For example, the United States is a republic 
in which the president serves as head of state and head 
of government. The United Kingdom is a constitutional 


independent countries of the world 


monarchy. A king or queen serves as head of state, and 
a prime minister serves as head of government. Other 
countries with democratic governments include Cana- 
da, Australia, New Zealand, Japan, and most countries of 
Western Europe. 

Many countries that claim to be democracies actually 
have an authoritarian government. In such countries, rel- 
atively few people have power, and most citizens play a 
limited role in making decisions. Authoritarian govern- 
ments may rule by persuasion, force, or both. Commu- 
nist Party organizations control authoritarian govern- 
ments in China and a few other nations. Dictators 
supported by the army rule other countries. 

Economic systems. Every country has an economic 
system to determine how to use its resources. The three 
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Name Area Rank in 
In mi? In km? area 
Afghanistan 251,773 652,090 40 
Albania 11,100 28,748 140 
Algeria 919,595 2,381,741 W 
Andorrat 175 453 179 
Angola 481,354 1,246,700 22 
Antigua and Barbuda 171 442 180 
Argentina 1,073,519 2,780,400 8 
Armenia 11,506 29,800 138 
Australia 2,988,902 7,741,220 6 
Austria 32,378 83,859 112 
Azerbaijan 33,436 86,600 4 
Bahamas 5,358 13,878 155 
Bahrain 268 694 174 
Bangladesh 55,598 143,998 92 
Barbados 166 430 181 
Belarus 80,155 207,600 83 
Belgium 11,783 30,519 136 
Belize 8,763 22,696 147 
Benin 43,484 112,622 99 
Bhutan 18,147 47 000 128 
Bolivia 424,165 1,098,581 27 
Bosnia-Herzegovina 19,741 Die 124 
Botswana 224,607 581,730 45 
Brazil 3,300,171 8,547,403 5 
Brunei 2,226 5,765 162 
Bulgaria 42,823 110,912 102 
Burkina Faso 105,792 274,000 Hee 
Burundi 10,747 27,834 142 
Cambodia 69,898 181,035 87 
Cameroon 183,569 475,442 52 
Canada 3,849,674 9,970,610 i 
Cape Verde 1,557 4,033 164 
Central African Republic 240,535 622,984 42 
Chad 495,755 1,284,000 20 
Chile 2977135 756,626 a 
China 3,705,408 9,596,961 3 
Colombia 439,737 1,138,914 25 
Comoros 863 2,235 167 
Congo (Brazzaville) 132,047 342,000 63 
Congo {Kinshasa} 905,355 2,344,858 12 
Costa Rica 19,730 51,100 125 
Céte d'ivoire 124,504 322,463 68 
Croatia 21,829 56,538 123 
Cuba 42,804 110,861 103 
Cyprus 3,572 9,25) 161 
Czech Republic 30,450 78,864 114 
Denmark 16,639 43,094 130 
Djibouti 8,958 23,200 146 
Dominica 290 751 170 
Dominican Republic 18,816 48,734 27 
East Timor 5,706 14,874 154 
Ecuador 109,484 283,561 71 
Egypt 386,662 1,001,449 ag, 
El Salvador 8,124 21,041 149 
Equatorial Guinea 10,831 28,051 141 
Eritrea 45,406 117,600 98 
Estonia 17,413 45,100 129 
Ethiopia 426,373 1,104,300 26 
Fiji 7,056 18,274 151 
Finland 130,559 338,145 64 
France 2V2935 551,500 47 
Gabon 103,347 267,668 74 
Gambia 4,361 Hinz IS 157 
Georgia 26,911 69,700 118 
Germany 137,735 356,733 62 
Ghana 92,098 238,533 78 


Population’ Rank in Capital Map 
population key 

24,977,000 42 Kabul D 11 
3,152,000 129 Tirané Cc Wi 
32,813,000 33 Algiers D 10 
69,000 183 Andorra la Vella Cc Wf 
13,684,000 62 Luanda F 10 
69,000 184 St John’s E 6 
37,919,000 31 Buenos Aires G 6 
3,543,000 125 Yerevan D 
19,231,000 54 Canberra G 16 
8,255,000 86 Vienna Cc 10 
7,854,000 9] Baku D 13 
317,000 167 Nassau D 6 
636,000 157 Manama D 12 
133,557,000 8 Dhaka D 14 
272,000 170 Bridgetown E q 
10,175,000 76 Minsk C 12 
10,165,000 77 Brussels C aa 
251,000 171 8elmopan E 5 
6,422,000 99 Porto-Novo E 10 
2,238,000 138 Thimphu D 
8,691,000 85 La Paz; Sucre F 6 
3,890,000 120 Sarajevo Cc iG 
1,661,000 144 Gaborone G 11 
174,222,000 5 Brasilia F 7 
340,000 166 Bandar Seri Begawan E 
8,128,000 88 Sofia Cc 
12,600,000 64 Ouagadougou E 9 
7,044,000 94 Bujumbura F i 
12,269,000 65 Phnom Penh E 15 
15,855,000 58 Yaounde E 10 
31,698,000 34 Ottawa c 4 
447 000 162 Praia E 8 
3,746,000 122 Bangui E if 
8,081,000 89 N'Djamena E 10 
15,572,000 60 Santiago G 6 
1,303,875,000 1 Beijing D 14 
43,755,000 27 Bogota E 6 
582,000 159 Moroni F 12 
3,105,000 130 Brazzaville F 10 
54,768,000 23 Kinshasa F 11 
4,188,000 117 San Josée E 5 
15,417,000 61 Yamoussoukro IE 9 
4,460,000 115 Zagreb Cc ae 
11,268,000 71 Havana D 5 
798,000 155 Nicosia D wu 
10,215,000 75 Prague Cc 16 
5,307,000 106 Copenhagen Cc ag 
665,000 156 Djibouti E 12 
71,000 182 Roseau E 6 
8,740,000 84 Santo Dominga E 6 
911,000 152 Dili F 16 
13,090,000 63 Quito F 6 
70,818,000 15 Cairo D 11 
6,507,000 97 San Salvador E § 
475,000 160 Malabo E 10 
4,044,000 118 Asmara E 12 
1,368,000 146 Tallinn Cc in 
65,579,000 18 Addis Ababa E WI 
840,000 154 Suva F 1 
5,193,000 107 Helsinki B 11 
59,411,000 20 Paris Cc 10 
1,280,000 148 Libreville F 10 
1,372,000 145 Banjul E 9 
4,969,000 110 Thilisi D 2 
82,286,000 12 Berlin Cc 10 
21,318,000 50 Accra E g 





See footnotes at end of table on page 412. 
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Name Area Rank in Population’ Rank in Capital Map 
In mi? In km? area population key 
Greece 50,949 131,957 94 10,647,000 74 Athens D 1 
Grenada 133 344 183 95,000 179 St. George's E 6 
Guatemala 42,042 108,889 104 11,980,000 66 Guatemala City E 5 
Guinea 94,926 245,857 75 7,794,000 92 Conakry E 9 
Guinea-Bissau 13,948 36,125 133 1,264,000 149 Bissau E S) 
Guyana 83,000 214,969 81 872,000 153 Georgetown E 7 
Haiti 10,734 27,750 143 8,136,000 87 Port-au-Prince E 6 
Honduras 43,277 142,088 100 6,812,000 o5 Tegucigalpa E 5 
Hungary 35,920 93,032 109 9,956,000 79 Budapest C 10 
(celand 39,769 103,000 105 286,000 169 Reykjavik B i, 
India 1,269,346 3,287,590 i 1,042,249,000 2 New Delhi D 133 
Indonesia 735,358 1,904,569 15 217,314,000 4 Jakarta F 16 
{ran 630,577 1,633,188 Wes 69,049,000 16 Tehran D 12 
iraq 169,235 438,317 57 24,451,000 a4 Baghdad O #12 
treland Zils 70,284 117 3,811,000 121 Dublin (C ) 
Israel 8,130 21,056 148 6,425,000 98 Jerusalem D 1} 
Italy 116,320 301,268 69 57,092,000 22 Rome c 10 
Jamaica 4,243 10,990 1538) 2,628,000 134 Kingston E 6 
Japan 145,881 377,829 61 127,018,000 10 Tokyo D 16 
Jordan 37,738 97,740 108 6,639,000 96 Amman Dit 
Kazakhstan 1,049,156 2,717,300 9 16,191,000 57 Astana C 13 
Kenya 224,081 580,367 46 31,069,000 35 Nairobi E It 
Kiribati 280 726 172 85,000 180 Tarawa F 1 
Korea, North 46,540 120,538 96 24,585,000 43 Pyongyang Cyas 
Korea, South 38,328 99,268 107 47,521,000 25 Seoul D 16 
Kuwait 6,880 17,818 152 2,062,000 140 Kuwait D 12 
Kyrgyzstan 76,641 198,500 84 4,784,000 112 Bishkek Cael 
Laos 91,429 236,800 80 5,709,000 103 Vientiane E 15 
Latvia 24,942 64,600 121 2,305,000 137 Riga C 3 
Lebanon 4,015 10,400 160 3,373,000 128 Beirut D 1 
Lesotho 13,720 30,355 137 2,237,000 139 Maseru iG {i 
Liberia 43,000 111,369 101 3,385,000 126 Monrovia E 9 
Libya 679,362 1,759,540 16 5,869,000 101 Tripoli D 10 
Liechtensteint 62 160 188 34,000 188 Vaduz (LO 
Lithuania 25,174 65,200 120 3,647,000 123 Vilnius Co all 
Luxembourg 998 2,586 166 438,000 163 Luxembourg Cc 10 
Macedonia 9,928 25,713 145 2,048,000 141 Skopje Cc 10 
Madagascar 226,658 587,041 44 16,811,000 56 Antananarivo F 12 
Malawi 45,747 118,484 97 11,449,000 69 Lilongwe F 11 
Malaysia 127,320 329,758 66 23,002,000 46 Kuala Lumpur E 15 
Maldives 115 298 185 302,000 168 Male E 13 
Mali 478,841 1,240,192 23 11,810,000 68 Bamako E 9 
Malta 122 316 184 394,000 165 Valletta D 10 
Marshall Islands 70 181 187 68,000 185 Majuro E 18 
Mauritania 395,956 1,025,520 28 2,814,000 132 Nouakchott D 9 
Mauritius 788 2,040 168 1,177,000 150 Port Louis G 12 
Mexico 756,066 1,958,201 14 101,709,000 1 Mexico City D 4 
Micronesia, Federated States of 271 702 173 124,000 176 Palikir E lz 
Moldova 13,012 33,700 135 4,383 000 116 Chisinau (GE 13 
Monacot 0.58 1.49 192 35,000 187 Monaco (C 10 
Mongolia 604,829 1,566,500 18 2,455,000 136 Ulan Bator (C 45 
Morocco 172,414 446,550 56 29,248,000 Sy/ Rabat D S) 
Mozambique 309,496 801,590 34 20,367,000 51 Maputo F i 
Myanmar 261,228 676,578 39 46,648,000 26 Yangon D 14 
Namibia 318,261 824,292 33 1,768,000 143 Windhoek G ie 
Nauru 8 2) 191 12,000 192 = F 18 
Nepal 56,827 147,181 91 25,009,000 4l Kathmandu D 14 
Netherlands 16,033 41,526 131 15,849,000 59 Amsterdam C 10 
New Zealand 104,454 270,534 73 3,930,000 119 Wellington G 18 
Nicaragua 50,193 130,000 95 5,350,000 105 Managua E 5 
Niger 489,191 3,267,000 21 11,395,000 70 Niamey E 10 
Nigeria 356,669 923,768 30 128,886,000 9 Abuja E 10 
Norway 149,405 386,958 60 4,505,000 114 Oslo B 10 
Oman 82,030 212,457 82 2,711,000 133 Muscat E 12 
Pakistan 307,374 796,095 35 144,135,000 7 Islamabad D 13 
Palau Uaz 459 177 20,000 190 Koror E 16 
Panama 29,157 75,317 115 2,938,000 131 Panama City E 5 
Papua New Guinea 178,704 462,840 53 5,015,000 109 Port Mnreshy F 17 
Paraquay 157,048 406,752 58 5,770,000 102 Asuncion G 7 
Peru 496,225 1,285,216 19 26,490,000 38 Lima F 6 
Philippines 115,831 300,000 70 78,850,000 14 Manila E 16 
Poland 124,808 323,250 67 38,835,000 30 Warsaw G 10 
Portugal 34,340 88,941 110 9,863,000 80 Lisbon D 9 
Qatar 4,247 11,000 158 617,000 158 Doha D 12 
Romania 92,043 238,391 79 22,171,000 49 Bucharest ‘Gh 
Russia 6,592,850 17,075,400 1 146,376,000 6 Moscow C 13 
. Rwanda 10,169 26,338 144 8,063 000 90 Kigali F | 
St Kitts and Nevist 101 261 186 38,000 186 Basseterre E 6 
St Lucia 240 622 175 158,000 174 Castries E 6 
St. Vincent and the Grenadines 150 388 182 116,000 se Kingstown E 6 
Samoa 1,093 2,831 165 187,000 i 7/8} Apia F 1 
San Marinot 24 61 189 28,000 189 San Marino C 10 
Sao Tomé and Principe 372 964 169 153,000 175 Sao Tome E 10 
_ Saudi Arabia 830,000 2,149,690 1 22,910,000 47 Riyadh D 12 
Senegal 75,955 196,722 85 9,969,000 78 Dakar E 9 
Seychelles 176 455 178 79,000 181 Victoria f 12 
Sierra Leone 27,699 71,740 116 5,067,000 108 Freetown E 9 
_ Singapore 239 618 176 3,641,000 124 Singapore f 15 
_ Slovakia 18,924 49,012 126 5,404 000 104 Bratislava é 1] 
Slovenia 7,821 20,256 150 1,982,000 142 Lyuhljana ( 11 
Solomon Islands 11, fee 28,896 139 470,000 161 Honiara i 18 
Somalia 246,201 637,657 4} 10,837,000 72 Magadishu E 12 
- South Africa 471,445 1,221,037 24 40,952,000 28 Cape Town; Pretoria, 


(Table continued on page 412) 
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Political map of the world , 
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Independent countries of the world’ (concluded) 








Name Area Rank in Population’ Rank in Capital Map 
In m? Inkm? area population key 

Spain 195,365 505,992 50 39,567,000 29 Madrid Cc 9 
Sri Lanka 257382 65,610 119 19,415,000 52 Sri Jayewardenepura Kotte E 14 
Sudan 967,500 2,505,813 10 30,742,000 36 Khartoum E i 
Suriname 63,037 163,265 90 421,000 164 Paramaribo E 7 
Swaziland 6,704 17,364 153 1,064 000 15t Mbahane Gy a 
Sweden 173,732 449,964 54 8,947,000 83 Stockholm B 10 
Switzerland 15,940 41,284 132 7,445,000 93 Bern c 10 
Syria 71,498 185,180 86 16,928,000 55 Damascus D 11 
Talwan 13,892 35,980 134 22,735,000 48 Taipei DD 16 
Tajikistan 55,251 143,100 93 6,347,000 100 Dushanbe D 14 
Tanzania 341,217 883,749 32 35,090,000 a2 Dar es Salaam F = We 
Thailand 198,115 513,115 49 62,422,000 19 Bangkok E 1g 
Togo 225 56,785 t22 4,865,000 111 Lome E g 
Tonga 288 747 171 100,000 178 Nukuwalofa F 1 
Trinidad and Tobago 1,981 5,130 163 1,309,000 147 Port-of-Spain E 6 
Tunlsia 63,170 163,610 89 9,845,000 8) Tunis D 10 
Turkey 299,158 774,815 36 68,509,000 7 Ankara OS ii 
Turkmenistan 188 456 488,100 51 4,605,000 113 Ashgabat D 13 
Tuvalu 10 26 190 13,000 191 Funafuti F t 
Uganda 93,065 241,038 a4 23,199,000 45 Kampala E a 
Ukraine 233,090 603,700 43 50,083,000 24 Kiev C 1 
United Arab Emirates 32,278 83,600 113 2,522,000 135 Abu Dhabi D ia 
United Kingdom 94,248 244,100 76 58,959,000 21 London Cc 9 
United States 3,615,276 9,363,520 4 286,510,000 3 Washington, D.C ( 4 
Uruguay 68,500 177,414 88 3,384 000 127 Mantevideo G 7 
Uzbekistan 172,742 447,400 55 25,355,000 39 Tashkent D 14 
Vanuatu 4,706 12,189 156 199,000 172 Part-Vila F 18 
Vatican City? 0.17 0.44 193 1,000 193 = c 10 
Venezuela 352,145 912,050 31 25,058,000 40 Caracas E 6 
Vietnam 128,066 331,689 65 79,387,000 13 Hanoi E 15 
Yemen 203,850 527,968 48 19,391,000 53 Sanaa E 12 
Yugoslavia§ 39,449 102,173 106 10,655,000 73 Belgrade € AG 
Zambia 290,587 752,618 38 9,549,000 82 Lusaka F im 
Zimbabwe 150,872 390,757 59 11,896,000 67 Harare G im 





*Each country listed has a separate article in World Book. 
tPopulations are 2002 estimates based on the iatest figures from official government and United Nations sources. 


+Not on map: key shows general location. 


§!n 2002, plans were made to dissolve Yugoslavia and replace it with a loase confederation called Serbia and Montenegro. 


Populated dependencies of the world’ 








Name Area Population’ Capital Map 
In mi? In km’ key 

American Samoa (United States) Du 199 73,000 Pago Pago F 1 
Anguilla (United Kingdom)+ 37 96 9,000 The Valley {unofficial) E 6 
Aruba (Netherlands) 75 193 112,000 Oranjestad E 6 
Azores (Portugal) 868 2,247 248,000 Ponta Delgada D 8 
Bermuda (United Kingdom) 20 53 66,000 Hamilton D 6 
Cayman Islands (United Kingdom) 100 259 41,000 Gearge Town D 5 
Channel Islands (United Kingdom}+ 76 197 155,000 St. Helier; St. Peter Port c 9 
Cook Isiands (New Zealand) 93 240 20,000 Avarua F 2 
Easter Island (Chiie) 47 122 2,000 = G 5 
Falkland Islands (United Kingdom) 4,699 12,170 2,000 Stanley H 7 
Faroe Islands (Denmark) 540 1,399 42,000 Torshavn B 9 
French Guiana (France) Boyles 91,000 172,000 Cayenne E 7 
French Polynesia (France) 1,540 4,000 243,000 Papeete F 2 
Gaza Strip (§)+ 146 378 1,215,000 Gaza By li. 
Gibraltar (United Kingdom) 25 6.5 25,000 Gibraltar D ) 
Greenland (Denmark) 836,330 2,166,086 56,000 Godthab B 7 
Guadeloupe (France) 658 1,704 467,000 Basse-Terre E 6 
Guam (United States) 209 541 173,000 Hagatia E 17 
Madeira tslands (Portugal) 307 794 264,000 Funchal D 9 
Man, tsle of (United Kingdom)+ 221 572 81,000 Douglas (E 9 
Martinique (France) 425 1,100 392,000 Fort-de-France E 6 
Mayotte (France) 144 373 149,000 Mamoudzou F 12 
Midway Island (United States) 2 5 450 = D ] 
Montserrat (United Kingdom)+ 39 102 # ed E 6 
Netherlands Antiiles (Netherlands) 308 798 221,000 Willemstad E 6 
New Caledonia (France) 7,366 19,079 221,000 Noumea G 18 
Niue Island (New Zealand}t+ 100 260 2,000 = F 1 
Norfolk Island {Australial+ 13 35 2,000 G18 
Northern Mariana Islands, Commonwealth 

of the (United States) 184 477 87,000 Saipan E 17 
Pitcairn Istands Group (United Kingdom) 17 44 54 = G 3 
Puerto Rico (United States} SASH) 9,103 3,930,000 San Juan E 6 
Reunion (France) 970 2,512 743,000 Saint-Denis G 12 
St. Helena Istand Group (United Kingdom) 158 410 7,000 Jamestown F 9 
St-Pierre and Miquelon (France) 93 242 7,000 St-Pierre Cc 7 
Tokelau (New Zealand) 4 10 2,000 - F 1 
Turks and Caicas Islands {United Kingdom) 166 430 18,000 Grand Turk D 6 
Virgin Islands (United Kingdom) 59 153 21,000 Road Town E 6 
Virgin Islands (United States} 132 342 92,000 Charlotte Amalie E 6 
Wake Island (United States} 3 8 300 = E 18 
Wallis and Futuna Islands (France)+ 106 275 15,000 Mata-Utu F | 
West Bank (“+ 2,270 5,879 2,159,000 D hw 
Western Sahara (tt) 102,700 266,000 256,000 D 





‘The dependencies listed are controlled in same way by the country shown in parentheses. 
tPopulatinns are 2002 and earlier estimates based on the latest figures from official govern- 


ment and United Nations sources. 
tNat on map; key shows general location. 


§Administered by the Palestinian Authority; Israel controls external security and foreign affairs. 


#Volcanic eruptions that began in 1995 forced thousands of Montserrat islanders to evacuate. 
Prior to the eruptians, the population stood at 13,000. 

“Part of the West Bank is administered by the Palestinian Authority with external security and 
foreign affairs controlled by israel; other parts are occupied by israel. 

+tOccupied by Marocca; claimed by Morocco and by the Polisario Front. 



































main economic systems today are (1) capitalism, (2) Com- 
munism, and (3) mixed economies. 

Capitalism is based on free enterprise—that is, most 
of the resources needed for production are privately 
owned. Individuals and private firms determine what to 
produce and sell, and how to use their income. Capital- 
ism is practiced in the United States, Canada, Australia, 
New Zealand, and many countries of Western Europe. 

Communism traditionally has been based on govern- 
ment ownership of most productive resources. The gov- 
ernment also plays a large role in deciding what goods 
to produce and how to distribute income. Communism 
was once the main economic system in the Soviet Union 
and many nations of Eastern Europe. However, these na- 
tions began to decrease government control over their 
economies in the late 1980's and early 1990's. Today, few 
countries claim to run their economies on Communist 
principles. Even China and other countries that are often 
thought of as Communist have loosened control over 
economic activities. 

__ Mixed economies combine both private control and 
government control. Under a mixed economy, the gov- 
ernment may own such industries as banks, railroads, 
and steel. However, other industries are privately 
owned. The government does some economic plan- 
ning, but it also allows much private choice. Norway, 
Sweden, Denmark, and certain Latin American countries 
have mixed economies. 

Cooperation among nations. Every nation depends 
on other nations in some ways. The interdependence of 
the entire world and its peoples is called globalism. Na- 
tions trade with one another to earn money and to ob- 





Where the people 
of the world live 


5] 


Major Urban Centers 







ow f p 
V AUSTRALIA 


@ More than 12 million inhabitants 


© 6to 12 million inhabitants 


World 413 


tain manufactured goods or the natural resources that 
they lack. Nations with similar interests and political be- 
liefs may pledge to support one another in case of war. 
Developed countries provide developing nations with 
financial aid and technical assistance. Such aid strength- 
ens trade as well as defense ties. 

Several international organizations promote coopera- 
tion among countries. The United Nations (UN) is the 
largest such organization. Nearly all independent coun- 
tries are UN members. The UN works mainly to settle 
disputes among nations and to maintain world peace. It 
also has programs to aid needy people and to improve 
health and education, particularly in developing nations. 

Many international organizations are designed to en- 
courage economic progress among member nations. 
Such groups stimulate trade among members by elimi- 
nating tariffs and other trade barriers within the organi- 
zation. These groups include the European Union, the 
European Free Trade Association (EFTA), and the Central 
American Common Market. 


People of the world 


Population. By the early 2000's, the world’s popula- 
tion reached about 6 ; billion. The yearly rate of popula- 
tion growth is about 1.2 percent. At that rate, the world’s 
population would double in about 58 years. 

If all the world’s people were distributed evenly over 
the land, over 100 people would live on every square 
mile (40 on every square kilometer). However, the 
world’s people are not distributed evenly, and so the 
population density (the average number of people ina 
specific area) varies greatly. Some regions, including 


This map shows how the world’s population is distributed. About three-fourths of all people live in 
Asia and Europe. Regions with severe climates, such as desert areas, are thinly populated. The map 
also shows the location of some of the world’s largest metropolitan areas. 
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Antarctica and certain desert areas, have no permanent 
settlers at all. 

The most densely populated regions of the world are 
in Europe and in southern and eastern Asia. North 
America has heavy concentrations of people in the 
northeastern and central regions and along the Pacific 
coast. Africa, Australia, and South America have densely . 
populated areas near the coasts. The interiors of those 
continents are thinly settled. 

Just as the population density varies from one part of 
the world to another, so does the rate of population 
growth. Developing countries generally have higher av- 
erage rates of increase than developed nations. Africa 
has a population growth rate of 2.4 percent yearly, the 
highest of all continents. South America has a 1.4 per- 
cent rate of increase, and Asia a 1.2 percent rate. Aus- 
tralia’s rate of increase is 0.9 percent, and North Ameri- 
ca‘s rate is 0.7 percent. Europe’s population is actually 
declining, losing 0.1 percent each year. 

The world’s largest country in terms of population is 
China, which has more than a billion people. India ranks — 
second largest, followed in descending order by the 

| =e A ears Figs ska, | United States, Indonesia, Brazil, Russia, and Pakistan. 
AGRA ges oS oe ms ye Pex : Tay es a zeae Ss y . Over half the world’s total population lives in these sev- 
fe GIS ees oo aa oe ve ig ee en nations. Vatican City has the smallest population of 
zs ey meee fare any of the world’s nations. It has only about 1,000 peo- 
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Traditional farming practices survive in many parts of the ple. , 
world that lack modern machinery. These women in Senegal are The growth and change of the world’s population 
threshing peanuts by hand, as their ancestors did years ago. throughout history are described in the article Popula- 


tion. See also the articles on individual countries, states, 
and provinces for population details. 
Languages. There are about 6,000 spoken languages 
Growth of the world’s population in the world. However, only 12 are widely used. Each of 


The world’s population grew slowly before A.D. 1. It then almost these languages is spoken by over 100 million people. 


doubled by the year 1000. At its present rate of growth, the More people speak Mandarin Chinese than any other 
world’s population will double in about 50 years. Most of this language. English ranks second, followed by Hindi, 
growth will occur in less developed regions. Spanish, Russian, and Arabic. 


Beginning in the 1500's, England, Spain, Portugal, and — 
France established colonies in various parts of the 


Millions of people world. For this reason, English, Spanish, Portuguese, 

7,000 and French are now spoken in many nations outside 
their countries of origin. English became the chief lan- 

6,000 6,141,500,000 guage of such nations as the United States, Australia, 


and New Zealand. It is also one of the main languages 
in Canada and South Africa. Spanish became the chief 
5,000 language throughout most countries of Latin America. 
Portuguese became the main language of Brazil, 
Mozambique, and Angola. 
4,000 French, like English, is an important language of Can- 
ada. Most people in the province of Quebec speak 
French. French is also widely spoken in Algeria, Chad 
3,000 and some other countries in western Africa, Morocco, 
and Vietnam. 
For information about the development of the worlds 
275,000, languages, see Language. See also the articles on indi- 
138,000,000 vidual countries for the most widely used languages in 
those nations. 
Religions. The peoples of the world practice thou- 
sands of religions. Christianity has nearly 2 billion mem- 
0 bers, more than any other religion. Islam has about 1 
20008.C. 10008.C AQD.1 A.D.1000 AD. 2000 billion members, and Hinduism has about 750 million. 
Other major religions of the world include the Bahai 
Faith, Buddhism, Confucianism, Jainism, Judaism, Shin- 
Source: WORLD BOOK estimates based on data from the United Nations. to, Sikhism, and Taoism. 
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1,000 











Christianity originated in the Middle East. Today, most 
_ Christians live in Europe and North and South America. 
Islam also began in the Middle East and is now the chief 
_ religion throughout most of the area. It is also the major 
_ faith in northern Africa, Malaysia, Indonesia, Pakistan, 
and Bangladesh. Hinduism, Jainism, and Sikhism have 
most of their followers in India, where the religions 
originated. Buddhism, which also developed in India, is 
the major religion of Sri Lanka and the mainland of 
southeastern Asia. Buddhism also has many followers in 
such countries as Japan and South Korea. Shinto is the 
native religion of Japan. The Baha‘ Faith originated in 


what is now Iraq. 


Confucianism and Taoism are native religions of Chi- 

_ na. The Communist government of China discourages 
them and all other religions. However, Chinese people 
living in Taiwan still practice Confucianism and Taoism. 

_ Judaism originated in the Middle East. Today, the largest 
_ number of Jews live in the United States, Israel, France, 
and Russia. Thousands of local traditional religions are 
practiced by ethnic groups in Africa, Asia, Australia, 


_ North America, South America, and the Pacific Islands. 


For a description of major religions, see Religion and 
_ the separate articles on the various faiths. See also the 
_ Religion section of the country and continent articles. 


Problems among the world’s people. Through the 


years, human beings have made great progress in pro- 
_ viding for their basic needs. Modern methods of pro- 


ducing food, clothing, and shelter have helped many 
people live more comfortably. Education has become 
_ available to more and more people, and scientists have 


discovered cures for many diseases. 

But serious problems still face the world’s people. 
Millions of people in developing countries lack ade- 
quate food, clothing, shelter, medical care, and educa- 
tion. Many people in developed countries, especially in 
large cities, suffer from poverty, unemployment, and 


discrimination. New problems have also developed. Nu- 
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The surface area of the world totals about 196,900,000 
square miles (510,000,000 square kilometers). Water cov- 
ers about 139,800,000 square miles (362,000,000 square 
kilometers), or 71 percent of the world’s surface. Only 29 
percent of the world’s surface consists of land, which 
covers about 57,100,000 square miles (148,000,000 

square kilometers). 
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Physical features of the world 
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Modern manufacturing systems are used in many parts of the 
world. On this Singapore production line, a woman works 
alongside a robotic arm, /eft, that performs assembly tasks. 


merous nations face the growing problem of environ- 
mental pollution. 
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© Philippe Guignard 
Waterways serve as an important means of transportation. 
Ships carry goods on the world’s waters, and cities have grown 
up along water routes. The port city of Buenos Aires, Argentina, 
shown here, \ies along a waterway called the Rio de Ja Plata. 


The physical geography of a specific region includes 
the region's surface features and climate. It also includes 
the soil, mineral deposits, plant and animal life, and oth- 
er natural resources. Physical geography thus helps de- 
termine the economy of a region and how people in the 
region live. 

This section describes the two major surface features 
of the world: (1) water and (2) land. 

Water. Oceans, lakes, and rivers make up most of the 
water that covers the surface of the world. The water 
surface consists chiefly of three large oceans—the Pacif- 
ic, the Atlantic, and the Indian. 

The Pacific Ocean is the largest. It covers 66 million 
square miles (171 million square kilometers, or about 30 
percent of the world’s surface. The Atlantic Ocean is 
about half as large as the Pacific Ocean, and the Indian 
Ocean is slightly smaller than the Atlantic. These three 
oceans meet the Southern Ocean at 60° south latitude. In 
the north, the Atlantic Ocean meets the Arctic Ocean 
near Greenland; and the Pacific Ocean meets the Arctic 
Ocean in the Bering Strait, between Russia and Alaska. 

The worlds largest lake is the Caspian Sea, a body of 
salt water that lies between Asia and Europe east of the 
Caucasus Mountains. The Caspian covers about 143,250 
square miles (371,000 square kilometers). The world’s 
largest body of fresh water is the Great Lakes in North 
America. These five lakes—Erie, Huron, Michigan, On- 
tario, and Superior—are interconnected, and so they can 
be referred to as one body of water. Together, they cov- 
er 94,230 square miles (244,060 square kilometers). 

The longest river in the world is the Nile in Africa, 
which flows 4,160 miles (6,695 kilometers). The second 
longest river, the Amazon in South America, has a 
length of 4,000 miles (6,437 kilometers). The Missouri is 
the longest river in the United States. It flows 2,565 miles 
(4,130 kilometers). 

All living things need water to stay alive. People ob- 
tain drinking water from rivers, freshwater lakes, and 
wells. We also require water for our way of life. We use 
water in our homes for cleaning and cooking. The man- 


ufacture of almost all our products requires water. In 
dry regions, farmers draw water from rivers, lakes, and 
wells to irrigate crops. Oceans, lakes, and rivers supply 
us with fish and other foods. 

Water is also a source of power. The force of falling 
water from rivers, waterfalls, and dams canbe usedto 
generate hydroelectricity. In such countries as Brazil and 
Norway, hydroelectric power stations supply nearly all 
the electricity used in industry and homes. 

The waters of the world also serve as major trans- 
portation routes. Every day, thousands of cargo ships 
cross the oceans, sail along seacoasts, and travel on in- 
land waters. A nation’s location along a seacoast can 
have a powerful influence on its progress and prosperi- 
ty. The United States, Britain, Japan, and some other 
leading trading nations have long coastlines. Many of 
the world’s major cities border important water trans- 
portation routes. 

Land. The land area of the world consists of seven 
continents and many thousands of islands. Asia is the 
largest continent, followed by Africa, North America, 
South America, Antarctica, Europe, and Australia. Geog- 
raphers sometimes refer to Europe and Asia as one con- 
tinent called Eurasia. 

The world’s land surface includes mountains, pla- 
teaus, hills, valleys, and plains. Relatively few people live © 
in mountainous areas or on high plateaus. Most such re- 
gions are too cold, rugged, or dry for comfortable living | 
or for crop farming and other human activities. The soil 
is poor and easily washed away by rain. But some moun- 
tain valleys and high grassy plateaus serve as grazing 
land for cattle, sheep, and other livestock. The majority 
of the world’s people live on plains or in hilly regions. 
Most plains and hilly regions have excellent soil and an 
abundant water supply. They are good regions for farm- 
ing, manufacturing, and trade. Many areas unsuitable 
for farming, particularly mountainous areas, have plenti- 
ful mineral resources. Some desert areas, especially in 
the Middle East, have large deposits of petroleum. 

A region’s natural resources influence its economic 
development. The Pampa, a grassy plain in central Ar- 
gentina, has excellent pastureland for raising cattle and 
rich soil for growing wheat. Beef and wheat make up Ar- 
gentina’s leading exports. Britain lacks enough good 
farmland to support all its people, but large deposits of 
coal and iron ore helped make the country an industrial 
power. Such countries as Canada, Russia, and the Unit- 
ed States have a variety and abundance of natural re- 
sources, which have greatly helped their economies. 

Threats to the environment. For hundreds of years, 
people have used the world’s natural resources to make 
their lives more comfortable. However, these resources 
are not always used wisely. Many problems have thus 
resulted that threaten the environment. 

Many water supplies have become polluted by 
sewage, industrial chemicals, and other wastes. The 
burning of fuel in motor vehicles, factories, and furnaces 
has caused air pollution in numerous cities. Forest re- 
gions have been stripped of large areas of trees, result- 
ing in soil erosion and the destruction of animal life. 
Certain farming practices, including the use of chemical 
fertilizers and pesticides, have polluted the soil. Many 
farmers plant the same crop ina field year after year, 
which reduces the soil's fertility. 


Since the mid-1900's, people have become increas- 
ingly aware of the need to protect their environment. 
Local and national governments have passed laws to 
control the use of natural resources. But it takes many 
years to renew a water supply, grow a forest, or replace 
a layer of topsoil. People must practice conservation 
continuously to repair damage that has already oc- 
curred and to prevent future problems. _ kevin Cox 


Related articles in World Book. For detailed information 

- about the physica! world, see Earth and its list of Related arti- 
cles. For the story of human history and progress, see World, 
History of the; and Prehistoric people. See also the lists of Re- 
lated articles at the end of these articles. See also: 


Continents 
. Africa Australia North America 
Antarctica Europe South America 
Asia 
Countries 


See the separate article on each country and dependency 
listed in the Nations of the world section of this article. 


Regions 
Arctic Far East Pacific Islands 
Balkans Latin America Southeast Asia 
Central America Middle East 
Geography 
' Climate Plain Valley 
_ Desert Plateau Volcano 
Geography Rain Water 
Island River Waterfall 
Lake Seven Natural Weather 
Mountain Wonders of the 
» Ocean World 
Government and economics 
_ Capitalism Law 
~ Communism Multinational corporation 
Democracy Poverty 
Economics Public health 
Foreign aid Socialism 
» Government Standard of living 
Gross domestic product Trade 


_ International trade 


Organizations, agreements, and programs 
See United Nations and the international organizations listed 
in its Related articles. See also the following articles: 
} Agency for International Development 
Arab League 
Asian Development Bank 
Bank for International Settlements 
| CERN 
Colombo Plan 
' Europe, Council of 
European Free Trade Association 
| European Monetary System 
_ European Space Agency 
_, European Union 
» General Agreement on Tariffs and Trade 
~ International Air Transport Association 
i International Bureau of Weights and Measures 
_ International Confederation of Free Trade Unions 
' International Council of Scientific Unions 
International Energy Agency 
| North Atlantic Treaty Organization 
Organization for Economic Cooperation and Development 
Organization of African Unity 
Organization of American States 
_ Organization of Petroleum Exporting Countries 
Strategic Arms Limitation Talks 
Warsaw Pact 
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Other related articles 


Agriculture International relations 
Anthropology Invention 

Art and the arts Irrigation 
Civilization Language 
Clothing Manufacturing 
Communication Medicine 
Conservation Natural resources 
Culture Olympic Games 
Developing country Peace 

Education Population 
Energy supply Races, Human 
Environmental pollution Religion 

Food Science 

Food supply Shelter 
Geopolitics Technology 
Human being Third World 
Industry Transportation 
International law War 


Outline 


I. Nations of the world 
A. How nations are 
grouped 
B. Forms of government 
lil. People of the world 


C. Economic systems 
D. Cooperation among 
nations 


A. Population D. Problems among the 
B. Languages world’s people 
C. Religions 
ill. Physical features of the world 
A. Water C. Threats to the environment 
B. Land 


Questions 


How does the geography of a region help determine how peo- 
ple in the region live? 

How does an independent country differ from a dependency? 

What threats to the environment have resulted from the unwise 
use of natural resources? 

What three oceans make up most of the water surface of the 
world? 

Which language is spoken by the largest number of people? 

What are the three main economic systems practiced in the 
world today? 

How do people use the world’s water supplies? 

What has caused the most important changes in the world’s po- 
litical map throughout history? 

Why do most of the world’s people live on plains or in hilly re- 
gions? 

How do international organizations help countries cooperate 
with one another? 


Additional resources 


Level I 

Circling the Globe:A Young Peoples Guide to Countries and Cul- 
tures of the World. Kingfisher Bks., 1995. 

Gall, Timothy L and S. B., eds. Juntor Worldmark Encyclopedia of 
the Nations. 9 vols. UXL, 1995. 

Lands and Peoples. 7 vols. Rev. ed. Grolier, 1997. 

Lye, Keith. The Complete Atlas of the World. Raintree Steck- 
Vaughn, 1994. 

World Book Encyclopedia of People and Places. 6 vols. Rev. ed. 
World Book, 1998. 


Level If 

Countries of the World and Their Leaders Yearbook 2 vols. Gale 
Research, published annually. 

Gall, Timothy L, ed. Worldmark Encyclopedia of Cultures and 
Daily Life. 4 vols. Gale Research, 1997-1998. 

Mlustrated Encyclopedia of World Geography. 11 vols. Oxtord, 
1990-1993. 

Levinson, David, and Christensen, Karen. The Global Village 
Companion:An A-to-Z Guide to Understanding Current World 
Affairs. ABC-Clio, 1996. 

Times Atlas of the World 10th ed. Times Bks., 1999. 
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Ancient Egypt 





The Golden Age of Greece 
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The Middle Ages 


Human history is a dramatic story that began about 2 million years ago. It traces the experiences 


of human societies from the earliest times to the space age. 


World history 


World, History of the. People have probably lived 
on the earth about 2 million years. In the earliest days, 
human groups established small societies throughout 
much of the world. People started to use writing about 
5,500 years ago. The period before people began to 
write is usually called prehistory. 

Archaeologists have pieced together the story of pre- 
history by studying what the people left behind, includ- 
ing artwork, tools, ruins of buildings, fossils, and even 
their own skeletons. Such objects provide the main evi- 
dence of what prehistoric people were like and how 
they lived. For a description of life in prehistoric times, 
see the World Book article Prehistoric people. 

The first traces of writing date from about 3500 B.C. 
From then on, people could record their own history. By 
writing down their experiences, they could tell future 
generations what they were like and how they lived. 
From these documents, we can learn firsthand about the 
rise and fall of civilizations and other important events. 
The history of the world—from the first civilizations to 
the present—is based largely on what has been written 
down by peoples through the ages. 


The development of agriculture about 9000 B.C. 
brought about a great change in human life. Prehistoric 
people who learned to farm no longer had to migrate in 
search of food. Instead, they could settle in one place. 
Some of their settlements grew to become the world’s 
first cities. People in the cities learned new skills and de- 
veloped specialized occupations. Some became build- 
ers and craftworkers. Others became merchants and 
priests. Eventually, systems of writing were invented. 
These developments gave rise to the first civilizations. 

For hundreds of years, the earliest civilizations had lit- 
tle contact with one another and so developed inde- 
pendently. The progress each civilization made depend- 
ed on the natural resources available to it and on the 
inventiveness of its people. As time passed, civilizations 
advanced and spread, and the world’s population rose 
steadily. The peoples of various civilizations began to ex- 
change ideas and skills. Within each civilization, groups 
of people with distinctive customs and languages 
emerged. In time, some peoples, such as the Romans, 
gained power over others and built huge empires. 
Some of these empires flourished for centuries before 
collapsing. Great religions and later science and scholar- 
ship developed as people wondered about the meaning 
of human life and the mysteries of nature. 
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The Renaissance 


About 500 years ago, one civilization—that of western 
Europe—started to exert a powerful influence through- 
_ out the world. The Europeans began to make great ad- 
| vances in learning, the arts, science, and technology. 
The nations of Europe sent explorers and military forces 
to distant lands. They set up overseas colonies, first in 
the Americas and then on other continents, and con- 
: _quered other regions. As a result, European customs, 
skills, political ideas, and religious beliefs spread across 
_much of the world. 
_ Today, the many peoples of the world continue to ob- 
| serve different cultural traditions. But they also have 
‘more in common than ever before. Worldwide systems 
of communications and transportation have broken 
down barriers of time and distance and rapidly in- 
creased the exchange of ideas and information between 
peoples. However far apart people may live from one 
‘another, they are affected more and more by the same 
political and economic changes. In some way, almost 
everyone can now be affected by a war or a political cri- 
)sis in a faraway land or by a rise in petroleum prices in 
distant oil-producing countries. The separate cultures of 
the world seem to be blending into a common world 
culture. Much of world history is the story of the way 
different civilizations have come closer together. 
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AP/Wide World NASA 
The space age 


About this article 


Jerry Bentley, the contributor of this article, is Professor of His- 
tory at the University of Hawaii and Editor of the Journal of 
World History. He is the author of numerous historical works. 
They include O\ld World Encounters: Cross-Cultural Contacts 
and Exchanges in Pre-Modern Times and Politics and Culture in 
Renaissance Naples. 

The article traces the history of the world from ancient times 
to the present The outline below gives the major sections of the 
article. Each section of the text includes a reference page that 
provides a timeline of major developments of the period, a map, 
and a table of important dates. World Book also has many sepa- 
rate articles on important events and people in world history. 
Cross-references within this article refer the reader to other 
World Book articles for additional details on key topics. The 
Study aids section at the end of the article includes a listing of re- 
lated articles. The section also provides a listing of selected out- 
side resources for further reading on world history. 


Article outline 
1. Early centers of civilization 
li. The advance of civilization 
Iti, The world from 500 to 1500 
IV. The spread of European civilization 
V. The world since 1900 
Vi. Study aids 
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The Louvre, Paris (Art Resource) 


The civilization of ancient Egypt began to develop in the Nile River Valley about 3100 B.C. Agri- 
culture thrived in the valley, where floodwaters of the Nile deposited rich soil year after year. The 
farming scenes shown here were painted on a tomb during the 1400's B.C 


For hundreds of thousands of years, prehistoric peo- 
ple lived by hunting, fishing, and gathering wild plants. 
Even small groups of people had to migrate constantly 
over large areas of land to find enough food. A group 
usually stayed in one place only a few days or a few 
weeks. The discovery of agriculture gradually ended the 
nomadic way of life for many people. After prehistoric 
men and women learned to raise crops and domesticate 


animals, they no longer had to migrate in search of food. 


They could thus begin to settle in villages. 

Agriculture was developed at different times in differ- 
ent regions of the world. People in southwest Asia be- 
gan to grow cereal grasses and other plants about 9000 
B.C. They also domesticated goats and sheep at about 
that time, and they later tamed cattle. In southeastern 
Asia, people had begun cultivating rice by about 7000 
B.C. People who lived in what is now Mexico probably 
learned to grow crops about 7000 B.C. 

The invention of farming paved the way for the devel- 
opment of civilization. As prehistoric people became 
better farmers, they began to produce enough food to 
support larger villages. In time, some farming villages 
developed into the first cities. The plentiful food sup- 
plies enabled more and more people to give up farming 
for other jobs. These people began to develop the arts, 
crafts, trades, and other activities of civilized life. 

Agriculture also stimulated technological and social 
changes. Farmers invented the hoe, sickle, and other 
tools to make their work easier. The hair of domestic an- 
imals and fibers from such plants as cotton and flax 
were used to make the first textiles. People built ovens 
to bake the bread they made from cultivated grain and 
learned to use hotter ovens to harden pottery. The prac- 
tice of agriculture required many people to work to- 
gether to prepare the fields for planting and to harvest 


the crops. New systems of government were developed 
to direct such group activities. | 
The changes brought about by agriculture took thou- — 
sands of years to spread widely across the earth. By 
about 3500 B.C, civilization began. It started first in 
southwest Asia. Three other early civilizations devel- 
oped in Africa and in south and east Asia. All these early 
civilizations arose in river valleys, where fertile soil and a 
readily available water supply made agriculture easier 
than elsewhere. The valleys were (1) the Tigris-Euphrates 
Valley in southwest Asia, (2) the Nile Valley in Egypt, (3) 
the Indus Valley in what is now Pakistan, and (4) the 
Huang He Valley in northern China. | 
While large, complex civilizations were developing in | 
the river valleys, agriculture also appeared in other parts 
of the world. Most people in Europe, central and south- © 
ern Africa, southeastern Asia, central Mexico, and the | 
Andean region of South America began to cultivate | 
their food after about 2000 B.C. They did not immediate- — 
ly build complex civilizations like those of the river val- | 
leys, but they organized settled societies that later ex- 
panded and dominated large regions. | 
The Tigris-Euphrates Valley. One of the most fertile 
regions of the ancient world lay between the Tigris and 
Euphrates rivers in southern Mesopotamia (now Iraq). 
Silt deposited by the rivers formed a rich topsoil ideal 
for growing crops. By the 5000's B.C, many people had 
settled in villages in the lower part of the Tigris-Euphra- — 
tes Valley, an area Jater called Sumer. | 
The Sumerians lived by farming, fishing, and hunting 
the wild fowl of the river marshes. They built dikes to 
control the flooding of the Tigris and Euphrates rivers 
and irrigation canals to carry water to their fields. By 
about 3500 B.C., some Sumerian farm villages had 
grown into small cities, which marked the beginning of 
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Major developments 





The Epic of Gilgomesh ond the 
Epic of Creation, the oldest 
epic poems in world literature, 
were written in Mesopotamia 


obout 2500 B.C. 








The Sumerions developed 
cuneiform writing about 
3000 B.C. 


The Pyromids and Great 


~~ Sphinx were built in Giza, 
WY aa Egypt, about 2500 B.C. 
. Ay TP aD) 


Indus Valley civilization (c. 2500-1700 B.C.) 
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The making of iron began 
about 1400 B.C. 


The Code of Hammurobi, one 
of the first law codes, was 
drown up in the 1700’s B.C. 


Huang He Valley civilization (1 700’s-1122 B.C.) 


Nile Valley civilization (c. 3100-1070 B.C.) 


Tigris-Euphrates Valley civilization (c. 3500-2000 B.C.) 


3100 B.C. 255018. €. 2) 


The earliest civilizations 


Asia and Africa between 
about 3500 B.C. and the 1700's 
B.C. The fertile soil of the val- 
leys supported flourishing 
farming villages. Civilization 
began when such villages de- 
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Important dates 


c. 9000 B.C. The development of agriculture began with the 
growing of crops and the domestication of animals in 
southwest Asia. 

c. 3500 B.C. A number of small cities, centers of the world’s 
first civilization, appeared in Sumer, the lower part of the 
Tigris-Euphrates Valley. 


€.3500 B.C. The Sumerians invented the first form of writing. 


The Sumerian system was later simplified to produce 
wedge-shaped cuneiform writing, which spread through- 
out southwest Asia. 

c.3100 B.C. King Menes of Upper Egypt united Lower and 
Upper Egypt. 

c. 3000-1100 B.C. The Minoan civilization on the island of 
Crete rose and fell. 


South Atlantic 








Judoism 
was founded 
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c. 2500 B.C. The Indus Valley civilization began to flourish at 
Mohenjo-Daro and Harappa in what is now Pakistan. 

2300's B.C. Sargon of Akkad conquered the Sumerians and 
united all Mesopotamia under his rule, creating the 
world’s first empire. 

1700's B.C. The Shang dynasty began its rule in the Huang He 
Valley of China. 

c. 1792-1750 B.C. Babylonia flourished under King Hammurabi. 

1500's-c. 1100 B.C. The city of Mycenae was the leading politi- 
cal and cultural center on the Greek mainland. 

c. 1595 B.C. The Hittites, a warlike people from what is now 
central Turkey, conquered the Babylonians. 

c. 1500 B.C. The Aryans of central Asia began migrating to 
India. 
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the world’s first civilization. A number of these cities de- 
veloped into powerful city-states by about 3200 B.C. 

The Sumerians produced one of the greatest achieve- 
ments in world history. By about 3500 B.C, they had in- 
vented the first form of writing. It consisted of picture- 
like symbols scratched into clay. The symbols were later 
simplified to produce cuneiform, a system of writing 
that used wedge-shaped characters (see Cuneiform). Ar- 
chaeologists have found thousands of clay tablets with 
Sumerian writings. These tablets show the high level of 
development of the Sumerian culture. They include his- 
torical and legal documents; letters; economic records; 
literary and religious texts; and studies in mathematics, 
astronomy, and medicine. 

The Sumerians used baked bricks to build great 
palaces and towering temples called ziggurats in their 
cities. They believed that their gods lived on the tops of 
the ziggurats. Sumerian craftworkers produced board 
games, beautifully designed jewelry, metalware, musical 
instruments, decorative pottery, and stone seals en- 
graved with pictures and inscriptions. The Sumerians 
invented the potter's wheel and were among the first 
people to brew beer and make glass. Their system of 
counting in units of 60 is the basis of the 360-degree cir- 
cle and the 60-minute hour. For more information on the 
Sumerian civilization, see Sumer. 

The Sumerian city-states had no central government 
or unified army and continually struggled among them- 
selves for power. As time passed, they were increasing- 
ly threatened by neighboring Semitic peoples, who 
were attracted by the growing wealth of the Tigris-Eu- 
phrates Valley. During the 2300's B.C, a Semitic king, 
Sargon of Akkad, conquered Sumer. Sargon united all 
Mesopotamia under his rule, creating the world’s first 
empire. The Akkadians combined Sumerian civilization 
with their own culture. Their rule lasted more than 60 
years. Then invaders from the northeast overran the em- 
pire. These invaders soon left Mesopotamia, and Sumer 
was once again divided into separate city-states. One 
city-state, Ur, briefly controlled all the others. See Sar- 
gon of Akkad. 

By about 2000 B.C., the Sumerians had completely lost 
all political power to invading Semites. Mesopotamia 
then broke up into a number of small kingdoms under 
various Semitic rulers. The city of Babylon became the 
center of one kingdom. The Babylonian rulers gradually 
extended their authority over all Mesopotamian peo- 
ples. The greatest Babylonian king was Hammurabi, 
who ruled from about 1792 to 1750 B.C. Hammurabi de- 
veloped one of the first law codes in history. The famous 
Code of Hammurabi contained nearly 300 legal provi- 
sions, including many Sumerian and Akkadian laws. It 
covered such matters as divorce, false accusation, land 
and business regulations, and military service. See Bab- 
ylonia; Hammurabi. 

The Nile Valley. The civilization of ancient Egypt be- 
gan to develop in the valley of the Nile River about 3100 
B.C. Agriculture flourished in the valley, where the 
floodwaters of the Nile deposited rich soil year after 
year. Beyond the Nile Valley lay an uninhabited region 
of desert and rock. Egyptian culture thus developed with 
little threat of invasions by neighboring peoples. 





Karachi Museum (SCALA from Art Resource) 


A stone seal from the Indus Valley civilization has a carved fig- 
ure of an animal and some writing. The seal, which is about 
4,000 years old, was uncovered at Mohenjo-Daro, Pakistan. 


During the 3000's B.C., Egypt consisted of two large 
kingdoms. Lower Egypt covered the Nile Delta. Upper 
Egypt lay south of the delta on the two banks of the riv- 
er. About 3100 B.C., according to legend, King Menes of 
Upper Egypt conquered Lower Egypt and united the 
two kingdoms. Menes also founded the first Egyptian 
dynasty (series of rulers in the same family). The rulers of 
ancient Egypt were believed to be divine. 

The ancient Egyptians invented their own form of 
writing—an elaborate system of symbols known as /i- 
eroglyphics (see Hieroglyphics). They also invented pa- 
pyrus, a paperlike material made from the stems of 
reeds. The Egyptians developed one of the first religions 
to emphasize life after death. They tried to make sure 
their dead enjoyed a good life in the next world. The 
Egyptians built great tombs and mummified (embalmed 
and dried) corpses to preserve them. They filled the 
tombs with clothing, food, furnishings, and jewelry for 
use in the next world. The most famous Egyptian tombs 
are gigantic pyramids in which the kings were buried. 
The pyramids display the outstanding engineering and 
surveying skills of the Egyptians. The government organ- 
ized thousands of workers to construct the pyramids, as 
well as temples and palaces, in the Egyptian cities. The 
cities served chiefly as religious and governmental cen- 
ters for the surrounding countryside. Most of the peo- 
ple lived in villages near the cities. 

Over the years, huge armies of conquering Egyptians 
expanded the kingdom's boundaries far beyond the Nile 
Valley. At its height in the 1400's B.C., Egypt ruled Syria, 
Lebanon, Palestine, and part of the Sudan. As a powerful 
state at the junction of Asia and Africa, Egypt played an 
important role in the growth of long-distance trade. 
Egyptian caravans carried goods throughout the vast 
desert regions surrounding the kingdom. Egyptian ships 
sailed to all the major ports of the ancient world. From 
other lands, the Egyptians acquired gems, gold, ivory, 








leopard skins, fine woods, and other rich materials, 
which they used to create some of the most magnificent 
art of ancient times. 

Although the ancient Egyptians had contacts with oth- 
er cultures, their way of life changed little over thou- 
sands of years. Their civilization gradually declined, and 
the Egyptians found it harder and harder to resist in- 
vaders who had greater vigor and better weapons. 
Egyptian records from the 1200's and 1100's B.C. de- 

scribe constant attacks by “sea peoples.” These peoples 
may have come from islands in the Aegean Sea or from 
lands along the east coast of the Mediterranean Sea. Af- 
_ ter 1000 B.C,, power struggles between rival Egyptian 
dynasties further weakened the kingdom. 

For a detailed description of life in ancient Egypt, see 
_ Egypt, Ancient. 

_ The Indus Valley. Historians have only partly translat- 
_ ed the writings left behind by the ancient civilization that 
arose in the valley of the Indus River and its tributaries. 
As a result, they have had to rely almost entirely on ar- 
_ chaeological findings for information about the Indus 
culture. The ruins of two large cities—Mohenjo-Daro 
(also spelled Moen jo Daro) and Harappa—tell much 
about the Indus civilization. In addition, the remains of 
hundreds of small settlements have been discovered in 
the valley. Some of these settlements were farming vil- 
lages, and others were seaports and trading posts. 

Mohenjo-Daro and Harappa probably had more than 
35,000 inhabitants each by about 2500 B.C. The people of 
_ the Indus Valley had a well-developed system of agricul- 
ture that provided food for the large population. They 
_ dug ditches and canals to irrigate their farms. The Indus 
cities had brick buildings and well-planned streets laid 
out in rectangular patterns. Elaborate brick-lined drain- 
age systems provided sanitation for the towns. Craft- 

_ workers made decorated furniture, fine jewelry, metal 
utensils, toys, and stone seals engraved with animal and 
human forms. Inscriptions on these seals, as well as on 

_ some pottery and a few other objects, provide the only 
traces of Indus writing known at present. 
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Palace of St. Michael and St. George, Corfu, Greece (Photoresources) 
A bronze ceremonial vessel shows the skill of an ancient Chi- 
nese artist. The vessel dates from the Shang dynasty, which 
arose in the valley of the Huang He during the 1700's B.C. 
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Archaeologists have discovered that standardized 
sizes of bricks and uniform weights and measures were 
used throughout the Indus Valley. The Indus settlements 
traded with one another and with foreign cultures. 
Traces of seals used on goods from the Indus Valley 
have been found as far away as Mesopotamia. The Indus 
people probably also traded with people of central Asia, 
southern India, and Persia. 

Between 2000 and 1750 B.C, the Indus Valley civiliza- 
tion began to decay. Scholars do not know why this 
process of decay took place. Changing river patterns 
may have disrupted the agriculture and economy of the 
region. Overuse of the land along the riverbanks also 
may have caused environmental damage that led to de- 
creased agricultural production throughout the Indus 
Valley. By about 1700 B.C, the Indus civilization had dis- 
appeared. 

For more information on what archaeologists have 
discovered about the ancient Indus Valley culture, see 
Indus Valley civilization. 

The Huang He Valley. The earliest written records of 
Chinese history date from the Shang dynasty, which 
arose in the valley of the Huang He during the 1700's 
B.C. The records consist largely of writings scratched on 
animal bones and turtle shells. The bones and shells, 
known as oracle bones, were used in religious cere- 
monies to answer questions about the future. After a 
question was written on an oracle bone, a small groove 
or hole was made in the bone. The bone was then heat- 
ed so that cracks ran outward from the groove or hole. 
By studying the pattern of the cracks, a priest worked 
out the answer to the question. 

Thousands of oracle bones have been found. They 
provide much information about the ancient Chinese. 
Many of the bones record astronomical events, such as 
eclipses of the sun and moon, and the names and dates 
of rulers. The system of writing used by the Shang peo- 
ple had more than 3,000 characters. Some characters on 
the oracle bones resemble those of the present-day Chi- 
nese language. 

Little remains of the cities of the Shang period. Most 
of the buildings were made of mud or wood and have 
long since crumbled away. However, the foundations of 
pounded earth survive and indicate that some of the 
cities were fairly large and surrounded by high walls. 
The people of the Shang period cast beautiful bronze 
vessels. They also carved marble and jade and wove silk. 
The Shang people had many gods. They attached great 
importance to ties of kinship and worshiped the spirits 
of their ancestors. They believed that their ancestors 
could plead with the gods on their behalf. 

The Shang people were governed by a king and a 
hereditary class of aristocrats. The king and the nobility 
carried out religious as well as political duties. However, 
only the king could perform the most important reli- 
gious ceremonies. The Shang leaders organized armies 
of as many as 5,000 men and equipped them with 
bronze weapons and horse-drawn war chariots. They 
used their armies to control the other peoples of the 
Huang He Valley. The Shang ruled much of the valley for 
about 600 years. For more information on the culture of 
the Shang, see Shang dynasty. 
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The advance of civilization 
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Greek civilization was the first advanced civilization on the European mainland. It became one of 
the most magnificent civilizations of ancient times and spread to other lands. Greek colonists built 
many temples, such as this one in southern Italy, in regions they settled. 


From about 1200 B.C. to A.D. 500, Mesopotamia and 
Egypt were increasingly affected by the gradual growth 
of a new civilization in the basin of the Mediterranean 
Sea. Phoenicians and Greeks traded actively throughout 
the Mediterranean region, and they encouraged the de- 
velopment of a prosperous and productive society. 
From the 700’s to the 200’s B.C, Greeks linked Mediter- 
ranean lands and peoples. After the 200’s B.C, Romans 
established an empire throughout the Mediterranean 
basin and much of Europe. The combined arts, philoso- 
phies, and sciences of ancient Greece and Rome provid- 
ed much of the foundation of later European culture. 

As the civilizations of ancient times grew and spread, 
they began to have certain features in common. By 
about A.D. 500, for example, all the major civilizations 
had learned how to make iron. The spread of such 
knowledge was helped by trade, conquest, and migra- 
tion. Traders carried the products of one culture to oth- 
er cultures. The soldiers of invading armies often settled 
in the conquered lands, where they introduced new 
ways of life. Groups of people migrated from one region 
to another, bringing the customs, ideas, and skills of 
their homelands with them. 

The most important migrations in ancient times were 
made by peoples belonging to the Indo-European lan- 
guage groups. The Indo-European peoples once lived in 
the area north of the Black Sea, in southern Russia and 
the Ukraine. Sometime before 2000 B.C., large numbers 
of them began moving into Europe, into southwest Asia, 
and across the highlands of Persia to India. Many of the 
migrations resulted in the destruction of old states and 
the creation of new ones. 

Civilizations of southwest Asia. For several hun- 
dred years following 1200 B.C, various Indo-European 


and Semitic peoples struggled for power in southwest 
Asia. One of the Semitic peoples, the Hebrews, founded 
a kingdom in what is now Israel about 1029 B.C. The He- 
brews, later called Jews, established the first religion 
based on the belief in one God. Their faith, called Ju- 
daism, had a lasting influence on human history. Both 
Christianity, the most widespread religion of modern 
times, and Islam, the religion of the Muslims, developed 
from Judaism. See Jews. 

During the 700s B.C, much of southwest Asia was 
conquered by the Assyrians, a northern Mesopotamian 
people. The cities of Nineveh and Assur on the upper 
Tigris River were the chief centers of their empire. The 
Assyrians often treated their subject peoples harshly. 
Conquered rulers were replaced by Assyrian governors 
who acted on orders from the central government in 
Nineveh. For more information, see Assyria. 

in 612 B.C., the Semitic Babylonians and an Indo- 
European people called the Medes joined forces and 
destroyed Nineveh. The Assyrian Empire thus ended. 
The Medes then established the Median Empire, which 
included the area north of Mesopotamia (see Media). In 
Mesopotamia and to the west, the New Babylonian Em- 
pire, sometimes called the Chaldean Empire, came into 
being. Under its most famous ruler, Nebuchadnezzar II, 
Babylon became one of the most magnificent cities of 
the ancient world. Nebuchadnezzar probably built the 
Hanging Gardens, one of the Seven Wonders of the An- 
cient World (see Seven Wonders of the Ancient World 
[with picture)). 

About 550 B.C, the Persians, led by Cyrus the Great, 
overthrew the Medes and established the Persian Em- 
pire. Cyrus went on to conquer Babylonia, Palestine, 
Syria, and all Asia Minor. Cyrus's son Cambyses added 


Temple of Poseidon (400s B.C), Paestum, Italy (Photoresources) 
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Major developments 
Buddha was 
born about 
The Greek epic poems the 09 B.C. 
lliad and the Odyssey were 
composed in the 700’s B.C. 
The Hanging Gardens 
of Babylon were built 
in the 500 B.C. 
The first recorded Olympic 
Games were held in Greece in 


77 O:B.C- 








| 
Assyrian Empire (800’s-61 2 B.C.) 


Zhou dynasty (1122-256 B.C.) 


1200 B.C. 77 SBE. 





Powerful empires emerged 

as Civilization advanced and 

_ spread between 1200 B.C. and 
A.D. 500. The Roman Empire 

covered much of Europe, 
southwest Asia, and the north 

coast of Africa. The Han dy- 

_ nasty of China and the Gupta 
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_Important dates 


rael. 
_800’s B.C. The Etruscans settled in west-central Italy. 


750338 B.C. Athens, Corinth, Sparta, and Thebes were the 
chief city-states of Greece. 


_ c.550 B.C. Cyrus the Great established the Persian Empire. 


509 B.C. The people of Rome revolted against their Etruscan 
rulers and established a republic. 


338 B.C. Philip 1! of Macedonia conquered the Greeks. 


suring his conquest of the Persian Empire. 


| 221-206 B.C. The Qin dynasty established China's first strong 
| central government. 






Persian Empire (c. 550-331 B.C.) 
| 

New Babylonian Empire (626-539 B.C.) 
| 


Greek civilization (c. 800-338 B.C.) 





1029 B.C. The Hebrews founded a kingdom in what is now Is- 


_ 331B.C. Alexander the Great won the Battle of Gaugamela, as- 
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| 
In the 400’s B.C., Hippocrotes 
showed that icone have 
notural causes. 


Gupta Empire (A.D. 320-c. 500) 
Roman Empire (27 B.C.-A.D. 476) 
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Han dynasty (202 B.C.-A.D. 220) 
| 
Mouryan dynasty (321-185 B.C.) 
sepals Age (323-30 B.C.) 


The Chinese invented poper 
before A.D. 1. 





The Romans crucified Jesus 
Christ about A.D. 30. 
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202 B.C. The Han dynasty began its 400-year rule of China. 
146 B.C. The Romans conquered Greece. 

55-54 B.C. Julius Caesar led the Roman invasion of Britain. 
27 B.C. Augustus became the first Roman emperor. 


c. A.D. 250 The Maya Indians developed an advanced civiliza- 
tion in Central America and Mexico. 


313 Constantine issued the Edict of Milan, which granted free- 
dom of worship to Christians of the Roman Empire. 

320 India began its golden age under the Gupta dynasty. 

395 The Roman Empire split into the East Roman, or Byzantine, 
Empire and the West Roman Empire. 

476 The Germanic chieftain Odoacer overthrew Romulus Au- 


gustulus, the last emperor of the West Roman Empire. 
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British Museum, London (Photoresources) 


Assyrian King Ashurbanipal and his queen are shown feast- 
ing in the royal garden on this stone carving. The carving, found 
at the king's palace in Nineveh, dates from the 600's B.C. 


Egypt to the empire in 525 B.C. The Persians built excel- 
lent roads throughout their vast empire. They divided 
the empire into provinces, each governed by a Persian 
official. Unlike the Assyrians, the Persians allowed the 
conquered peoples to keep their own religions and tra- 
ditions. See Persia, Ancient. 

The Persian Empire lasted more than 200 years. Under 
Persian rule, Medes, Babylonians, Jews, and Egyptians 
were united for the first time. Although they still had dif- 
ferent traditions and customs, they could no longer be 
thought of as belonging to separate civilizations. Anoth- 
er people who came under Persian control were the 
Phoenicians, who lived along the coasts of what are now 
Syria, Lebanon, and Israel. The Phoenicians were great 
explorers and traders who helped spread civilization 
among the peoples living in coastal areas along the Ae- 
gean Sea and in what is now Turkey. The Phoenicians 
developed an alphabet that became the basis of the 
Greek alphabet. All other Western alphabets, in turn, 
have been taken from the Greek. See Phoenicia. 

The Greeks. The first major civilization in the region 
of Greece began to develop on Crete, an island in the 
Aegean Sea, about 3000 B.C. Scholars call this civiliza- 
tion the Minoan culture after Minos, the legendary king 
of the island (see Minos). The Minoans were skilled 
artists and architects and active traders. By about 2000 
B.C., they had begun to build a series of magnificent 
palaces, the most elaborate of which was the Palace of 
Minos in the town of Knossos. 

The Minoans traded with peoples in southwest Asia, 
Sicily, and Greece. Their trade routes provided an im- 
portant link between the civilizations of southwest Asia 
and mainland Europe. Minoan culture flourished for 
about 500 years. It began to decline after 1450 B.C., when 
fire destroyed nearly all the towns on Crete. By about 
1100 B.C., the culture had disappeared. 

The most important early culture on the mainland of 
Greece centered on the southern city of Mycenae. The 
people of Mycenae were probably descendants of Indo- 
European peoples who had been migrating to Greece 
since about 2000 B.C. By the 1500's B.C., the Mycenaean 
culture had become rich and powerful. Mycenae was 
the leading political and cultural center on the Greek 
mainland until it collapsed in the early 1100's B.C. About 


this time, nomadic peoples from the north began mov- 
ing into Greece. Later Greeks called these people the 
Dorians. Historians are not sure what part the Dorians 
played in the fall of Mycenae. 

Greek civilization developed between about 800 and 
500 B.C. The first recorded Olympic Games were held 
for Greek athletes in 776 B.C, and the first surviving 
Greek inscriptions date from about 50 years later. The 
ancient Greeks settled in independent communities 
called city-states. Between 750 and 338 B.C, the chief 
city-states were Athens, Corinth, Sparta, and Thebes. 
The city-states were never united politically, and the 
people were divided into various groups. However, the 
Greeks were tied together by a common culture and 
language, and they thought of themselves as distinct 
from other peoples. The first democratic governments 
were established in the Greek city-states. Neither slaves 
nor women could vote, but more people took part in 
government in Greece than in any earlier civilization. 

Greek culture gradually spread to other lands. The 
Greeks established many towns and trading posts in 
Sicily and in what are now southern Italy and Turkey. 
Greek colonists also founded settlements as far away as 
present-day Portugal, France, Libya, and India. Many 
Greeks served as craftworkers, teachers, and soldiers in 
the courts of foreign rulers. 

From 500 to 479 B.C, the Greeks resisted invasions of 
Persian forces. Greek civilization then entered its Golden 
Age. Architects constructed masterpieces of classical 
beauty. Lasting works of art, literature, drama, history, 
and philosophy were produced. Greek scientists made 
great advances in mathematics, medicine, physics, 
botany, and zoology. During this period, Athens became 
the cultural center of the Greek world. 

The achievements and growing power of Athens 
were the envy of the other Greek city-states. Hostility be- 
tween the Athenians and their fellow Greeks led to the 





An ancient Greek dish portrays the god Apollo, patron of mu- 
sicians and poets and the ideal of manly beauty. Greek culture 
thrived in the 400's B.C., the Golden Age of Greek civilization. 
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bitter Peloponnesian War (431-404 B.C). Athens lost the 


_ war. The victorious city-states soon started to quarrel 
~ among themselves, and Greece began to decline in 


power. 

In 338 B.C, Philip If of Macedonia conquered the 
Greek city-states. His son, Alexander the Great, succeed- 
ed him in 336 B.C. Until his death in 323 B.C., Alexander 
expanded his empire through conquests of much of the 
civilized world from Egypt to the Indus River. Alexander 
helped spread Greek ideas and the Greek way of life 
into all the lands he conquered. 

After Alexander died, his empire was divided among 
his generals. They continued to preserve Greek culture. 


_ The period after Alexander's death became known as 
_ the Hellenistic Age in the Mediterranean basin and 


southwest Asia. It lasted until the Romans took control, 
ending in Greece in 146 B.C. Egypt, the last major 
stronghold of the Hellenistic world, fell to the Romans in 
30 B.C. See Alexander the Great; Hellenistic Age. 

For a detailed description of life in ancient Greece, 
see Greece, Ancient. 

The Romans. By the 500’s B.C., Greek traders and 
colonists had established many settlements in Italy and 
Sicily. They carried Greek civilization directly to the 
mixed group of peoples living there, most of whom 
were descendants of Indo-European immigrants. These 
peoples included the Etruscans, who had settled in 
west-central Italy during the 800’s B.C In 509 B.C, the 
people of Rome, one of the cities under Etruscan con- 
trol, revolted. The Romans gained their independence 
and declared Rome a republic. 
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, A famous Roman aqueduct, the Pont du Gard near Nimes, France, stands as a reminder of one 
_ of the world’s greatest empires. At its peak of power, in the A.D. 100's, the Roman Empire covered 
_ about half of Europe, much of southwest Asia, and the north coast of Africa. 


For hundreds of years, Roman conquerors expanded 
the republic. By 290 B.C, Rome controlled most of Italy. 
It soon became one of the most powerful states of the 
western Mediterranean. During the 200's and 100's B.C, 
Rome defeated its only major rival, the former Phoeni- 
cian colony of Carthage, in a series of struggles called 
the Punic Wars (see Punic Wars). As a result of the wars, 
Sicily and Spain became Roman provinces. Rome also 
expanded into the eastern Mediterranean. In 148 B.C, 
the Romans made Macedonia their first eastern prov- 
ince. Two years later, they conquered Greece. In 55 and 
54 B.C, the Roman general Julius Caesar invaded Britain. 
Other conquests followed until the original city of Rome 
had grown into an enormous empire. At its height, in 
A.D. 117, the empire covered about half of Europe, 
much of southwest Asia, and the entire north coast of 
Africa. 

Roman territory included all the Greek lands of the 
Hellenistic Age. The Romans imitated Greek art and liter- 
ature, made use of Greek scientific knowledge, and 
based their architecture on Greek models. Educated 
people throughout the Roman Empire spoke Greek. By 
imitating Greek accomplishments, the Romans pre- 
served and passed on much Greek culture that other- 
wise might have been lost. 

The Romans also contributed their own achievements 
to the civilization they developed. They were superb 
engineers who constructed massive aqueducts and 
bridges, vast systems of roads, and monumental arches. 
The Romans developed an excellent legal system. Their 
legal code forms the basis of civil law in numerous 
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Detail of a mosarc {about 986-994) in Hagia Sophia, 
Istanbul, Turkey (Photoresources) 


Constantine the Great was the first Roman emperor to become 
a Christian. He came to the throne in A.D. 306 and formed close 
ties between the Christian church and the Roman Empire. 


European and Latin American countries, and many of its 
principles and terms are part of English and American 
common law. Latin, the language of the Romans, was 
the official language of the empire. It became the basis 
of French, Italian, Spanish, and other Romance lan- 
guages of today. 

The Romans excelled in the art of government. One of 
their most important achievements was the empire it- 
self, which provided a stable framework of government 
for many peoples with widely different customs. The Ro- 
mans showed respect for these customs and won the 
good will of many of the peoples they governed. Rome 
was a republic until 27 B.C., when Augustus took 
supreme power. Augustus and his successors retained 
republican titles and forms of government, but Rome 
actually became a monarchy ruled by emperors. 

During the A.D. 100's and 200’s, Rome was increasing- 
ly threatened by Germanic invaders in both the east and 
the west. As a result, the army became more and more 
powerful and began to play a major role in choosing 
Rome’s emperors. One of the most important emperors 
the army helped bring to power was Constantine the 
Great, who came to the throne in 306. In 313, Constan- 
tine granted Christians of the Roman Empire freedom of 
worship. Christ had been born during the reign of the 
Emperor Augustus and was crucified by the Roman au- 
thorities in about A.D. 30, during the rule of Tiberius. 
The Romans had at times persecuted the Christians. 
However, after Constantine granted Christians legal 
recognition, a strong link was formed between the 
Christian church and the Roman Empire. Emperor Theo- 





dosius | proclaimed Christianity the official religion of 
the empire in the late 300s. 

A period of great disorder followed Constantine's 
death in 337. In 395, the Roman Empire split into two 
parts—the West Roman Empire and the East Roman, or 
Byzantine, Empire. The West Roman Empire soon fell to 
Germanic invaders, but the Byzantine Empire was to 
thrive for many years. For more information on the rise 
and fall of the Roman Empire, see Rome, Ancient. 

The Mauryan Empire in India. About 1500 B.C., 
bands of Aryans, an Indo-European people, began mi- 
grating to India. The Aryans came from the plains of 
central Asia through the mountain passes of the Hindu 
Kush. By 1000 B.C., they had taken over most of the valley 
of the upper Ganges River in northern India. 

The Aryans never migrated to southern India, but 
their influence gradually extended over the entire coun- 
try and greatly affected Indian culture. Sanskrit, the lan- 
guage spoken by the Aryans, is the basis of languages 
still spoken in India. Hinduism, the religion of most Indi- 
ans today, is rooted in Indo-European beliefs. The 
Aryans divided their society into four main social classes 
that became part of the caste system of Indian society. 
These four classes were priests and scholars; rulers and 


warriors; merchants and professionals; and laborers and | 


servants. See Caste. 

At various times in its history, the Aryan territory was 
divided into many states. In one state, a prince named 
Siddhartha Gautama was born about 563 B.C. Gautama 
abandoned a life of Juxury to seek religious enlighten- 
ment. He became a great religious teacher known to his 
followers as Buddha (Enlightened One). Gautama’s teach- 
ings are the foundation of Buddhism, one of the world’s 
major religions. See Buddhism. 

By about 300 B.C, much of India was united for the 
first time under one dynasty, the Mauryan. The Mauryan 
Empire reached its peak under Emperor Ashoka, who 
ruled during the 200's B.C. From his capital at Pataliputra 
(now Patna) in northern India, Ashoka controlled almost 


A Hindu stone temple built during the A.D. 500’s stands at Ai- 
hole, India, near Belgaum. It reflects a style of architecture that 
became popular under the Gupta dynasty. 
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The Great Wall of China was built to keep out invaders from the north. Most of the 
Great Wall was constructed after the A.D. 1500's. But as early as the 200’s B.C, Emperor 
Shi Huangdi had ordered the linking of small walls built by local rulers. 


all India and part of central Asia. Ashoka supported Bud- 
dhism, which spread and prospered during his reign. 
He sent Buddhist missionaries to Ceylon (now Sri Lanka) 
and other countries. See Ashoka; Mauryan Empire. 

The Mauryan dynasty ended with the assassination of 
its last emperor in 185 B.C. For most of the next 500 
years, India was divided into small political units under 
no one ruler. In A.D. 320, a new dynasty, the Gupta, 
came to power in northern India. The Gupta dynasty 
lasted about 200 years. During the Gupta period, Indian 
civilization enjoyed a golden age of peace, good gov- 
ernment, and cultural development. Beautiful cities 
arose, and universities were founded. Sanskrit literature, 
particularly drama, flourished during the Gupta era. The 
Gupta emperors were Hindus, but Buddhism also 
thrived under their rule. See Gupta dynasty. 

The unification of China. About 1122 B.C, the Zhou 
people of western China overthrew the Shang and es- 
tablished their own dynasty. The Zhou ruled until 256 
B.C. The Zhou kings introduced the idea that they had 
been appointed to rule by Heaven. All later Chinese dy- 
nasties adopted that idea. From its beginning, the Zhou 
dynasty directly controlled only part of northern China. 
The rest of the kingdom consisted of semi-independent 
states. As time passed, the lords of these states grew in- 
creasingly powerful and so weakened the dynasty. In 
771 B.C, the Zhou were forced to abandon their capital, 
near what is now Xian, and move eastward to Luoyang. 

For hundreds of years after the Zhou moved their 
capital, fighting raged among the states for control of all 
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A jade ornament of a bearded man 
dates from the Han dynasty, which ruled 
China from 202 B.C. to A.D. 220. 


China. Efforts to restore order to Chinese society led to 
the birth of Chinese philosophy during this period. The 
great philosopher Confucius stressed the importance of 
moral standards and tradition and of a well-ordered so- 
ciety in which people performed the duties of their sta- 
tions in life. See Confucianism. 

In 221 B.C, the Qin (also spelled Chin) state in north- 
western China defeated all its rivals. The Qin created the 
first unified Chinese empire controlled by a strong cen- 
tral government. The name China came from the name 
of their dynasty. The first Qin emperor, Shi Huangdi, 
standardized weights and measures and the Chinese 
writing system. He also built extensive irrigation projects 
and ordered the construction of massive defensive walls 
in the northern and western parts of his realm. 

The Qin dynasty lasted only until 206 B.C. The Han dy- 
nasty gained control of China in 202 B.C. Under the Han 
emperors, Confucianism became the philosophical ba- 
sis of government. Candidates for government jobs had 
to take a civil service examination based on Confucian 
ideals. Art, education, and science thrived during the 
Han period. By A.D. 1, the Chinese had invented paper. 
Sometime before A.D. 100, Buddhism was introduced 
into China from India. 

Han China expanded southwest to what is now Tibet. 
Han warriors also conquered parts of Vietnam and Ko- 
rea and overcame nomadic peoples in the north and 
west. Political struggles among the Han leaders led to 
the dynasty's collapse in A.D. 220. For the next 400 years, 
China was divided into warring states. See Han dynasty. 
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September by the Limbourg brothers, from the Duc de Berry's illuminated manuscript of 
the 1400's Tres Riches Heures; Musée Conde, Chantilly, France (Giraudon from Art Resource) 


European life in the Middle Ages centered on control of the 
land. Lords owned most of the land, which was farmed by their 
peasants. The lords lived in mighty castles like the one shown. 


Various parts of the world gradually came more 
closely into contact with one another during the period 
from 500 to 1500. In fact, some regions came into con- 
tact with other regions for the first time. However, the 
various regions still remained largely independent of 
one another during most of that time, and their histories 
continued to progress along separate lines. 

Great changes occurred in the old areas of civilization 
during the 1,000-year period. In western Europe, a num- 
ber of separate states eventually arose from the disorder 
that followed the fall of the West Roman Empire. The 
East Roman, or Byzantine, Empire continued to survive 
and flourish. A new world religion, Islam, sprang up in 
Arabia and spread to many other parts of the world. 
Meanwhile, China continued to preserve its special way 
of life under a series of dynasties. Partly under influence 
from China, another Asian civilization appeared, that of 
Japan. In the Americas, civilizations developed without 
any outside influences. 

In European history, the period between about 500 
and 1500 is often referred to as the Middle Ages or the 





The world from 500 to 1500 


medieval period. The word medieval comes from the 
Latin words medium, meaning middle, and aevum, 
meaning age. The terms Middle Ages and medieval pe- 
riod made sense to later Europeans who looked back on 
those years as a distinct period in the middle of their 
history between the civilizations of ancient Greece and 
Rome and the start of modern times. But the terms can- 
not be applied to world history as a whole because the 
histories of many parts of the world have no connection 
with ancient Greece and Rome. 

Medieval Europe. By A.D. 400, many Germanic in- 
vaders and immigrants from the east had settled within 
the West Roman Empire. In 476, a Germanic chieftain 
named Odoacer overthrew the last emperor, Romulus 
Augustulus. By that time, Germanic conquerors had 
carved kingdoms out of all the West Roman provinces, 
where they displaced the framework of government cre- 
ated by the Romans. 

Roman culture was not completely destroyed, howev- 
er. Many Germanic rulers adopted some Roman cus- 
toms and converted to Christianity. The Christian church 
became the most important civilizing force among the 
Germanic peoples. Its missionaries introduced them to 
Roman ideas of government and justice. Cathedrals and 
monasteries provided the main centers of learning and 
philosophy. The monks and the clergy helped continue 
the reading and writing of Latin and preserved many an- 
cient manuscripts. 

For hundreds of years after the fall of the West Roman 
Empire, the Germanic kings had great difficulty defend- 
ing themselves against invaders. The invaders included 
Arabs from the south, Vikings from the north, and Mag- 
yars and Avars from the east. During these troubled 
times, a new military and political system known as feu- 
dalism developed in western Europe. Under this system, 
powerful lords—who owned most of the land—gave 
some of their holdings to less wealthy nobles in return 
for pledges of allegiance. These lesser nobles, called 
vassals, swore to fight for the lord when he needed their 
help. Peasants worked the fields of the lords and their 
vassals. By the 900s, most of western Europe was divid- 
ed into feudal states. The feudal lords completely con- 
trolled their estates. Kings ruled only their own lands 
and vassals. See Feudalism. 

During the 1000's, many lords established strong gov- 
ernments and achieved periods of peace under the feu- 
dal system. Trade revived along the old land routes and 
waterways used by the Romans. Towns sprang up and 
prospered along the trade routes. The peasants learned 
better farming methods and gained new farmland by 
clearing forests and draining swamps. The population 
rose. Learning and the arts thrived as trade brought in- 
creasing contact with the advanced Byzantine and Islam- 
ic civilizations. During the 1100's and 1200's, the first Eu- 
ropean universities were established. 

The people of the medieval towns often supported 
the kings against the feudal lords. The townspeople 
agreed to pay taxes to the kings in return for protection 
and freedom. During the 1300's and 1400's, some kings 
became increasingly powerful and began to extend 
their authority over the feudal lords. By 1500, France, 
England, Spain, and Portugal had become unified 
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important dates 


300's-mid-1000's The Ghana Empire, the first great black em- 
pire in western Africa, existed as a trading state. 

527-565 The Byzantine Empire reached its greatest extent under 

Emperor Justinian I. 

Muhammad, prophet of !slam, fled from Mecca to Me- 

dina. His flight, called the Hijra, marks the beginning of 

the Islamic calendar. 


622 


732 Charles Martel and the Franks defeated invading Muslims 
at the Battle of Tours in west-central France. The battle 
limited Muslim advances in Europe. 

750 The Abbasids became the caliphs of the Islamic world. 

~ 800 Pope Leo III crowned Charlemagne, ruler of the Franks, 


emperor of the Romans. 
c.988 Vladimir I (also spelled Volodymyr) established 
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The Chinese invented the 
magnetic compass about 1100 
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The first books printed in 
Europe with movable type 
appeared in the mid-1400’s. 


Notre Dame Cathedrol wos 
completed in Poris in 1250. 


Yuan dynasty (1279-1368) 
| 
Song dynasty (960-1279) 


Christopher Columbus 
| reached America in 1492. 


Alighieri wrote the Divine 
Comedy in the early 1300's. 


| The Italian poet Dante 
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Christianity among the East Slavs, ancestors of the Belaru- 
sian, Russian, and Ukrainian people. 


Rivalries between the church in Rome and the church in 
Constantinople resulted in their separation as the Roman 
Catholic Church and Eastern Orthodox Churches. 


Yoritomo became the first shogun to rule Japan. Shogun 
rule Jasted until 1867. 


English barons forced King John to grant a charter of lib- 
erties called Magna Carta. 


1279. The Mongols gained control of all China. 
1300's The Renaissance began in Italy. 
1368 The Ming dynasty began its nearly 300-year rule of China. 


1453 The Ottomans captured Constantinople (now Istanbul, 
Turkey) and overthrew the Byzantine Empire. 


1054 


1192 


1215 
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Detail of a painting (1400's) by Jean Mielot (Bettmann Archive) 


Medieval monks like the one shown here copied many valu- 
able manuscripts written by ancient Greek and Roman scholars. 
Their work helped preserve knowledge of ancient times. 


nation-states ruled by monarchs. For more information 
about medieval Europe, see Middle Ages. 

The Byzantine Empire was a continuation of the East 
Roman Empire. Its capital and military stronghold was 
Constantinople {now Istanbul, Turkey). The Byzantine 
rulers kept Roman governmental and legal traditions. 
However, the East Roman provinces had always been 
more influenced by Greek culture than by Latin culture. 
As a result, the Byzantines helped preserve ancient 
Greek language, literature, and philosophy. 

Christianity flourished in the Byzantine Empire. The 
Byzantine church was the chief civilizing force among 
the Slavic peoples of southeastern Europe and Russia. 
Byzantine missionaries converted the Slavs to Christiani- 
ty and invented a script in which the Slavic languages 
were written down. The church in Constantinople was 
united with the church in Rome for many years. But ri- 
valries developed between the churches, and they drift- 
ed apart. The Western church eventually became known 
as the Roman Catholic Church. The Eastern Orthodox 
Churches developed out of Byzantine Christianity. See 
Eastern Orthodox Churches. 

The Byzantine Empire reached its greatest extent un- 
der Emperor Justinian, who came to the throne in 527. 
His empire included Italy, much of southeastern Europe, 
part of Spain, much of southwest Asia, and lands along 
the north coast of Africa. At the command of Justinian, 
Byzantine scholars collected and organized the many 
laws of the ancient Romans. The resulting code of laws, 
called the Justinian Code, clarified the laws of the times 
and is today the basis of the legal systems of many coun- 
tries (see Justinian Code). Art and architecture flour- 
ished during Justinian’s reign. The Byzantines construct- 
ed domed cathedrals with ornately decorated interiors. 
One of these cathedrals is the magnificent Hagia Sophia 
built by Justinian in Constantinople. See Byzantine art; 
Hagia Sophia. 

For hundreds of years, the Byzantine Empire protect- 
ed western Europe from attacks from the east by no- 
madic peoples, Persians, and such Muslim invaders as 





the Arabs and Ottomans. Starting in the 1000's, however, 
the Byzantine emperors fought a losing battle against 
the Muslims. By 1400, the Ottomans had taken much of 
southeastern Europe and all the Asian territories of the 
Byzantines. In 1453, the Ottomans captured Constantino- 
ple. This conquest brought to an end the last remnants 
of the old Roman Empire. See Byzantine Empire. 

The Islamic world. In the 600's, Islam, a new religion 
based on the teachings of Muhammad, began in Arabia. 
Muhammad was born about 570 and grew up in Mecca, 
a major trading center on the Arabian Peninsula. At that 
time, many Arabs believed in nature gods and prayed to 
idols and spirits. But Muhammad urged the Arabs to 
worship one God. The Meccans rejected Muhammad's 
teachings and persecuted him and his followers. In 622, 
Muhammad and his disciples fled to the city of Medina 
(then called Yathrib). Muhammad's flight is called the 
Hijra, also spelled Hegira. The Muslim calendar is dated 
from the beginning of the year in which the Hijra took 
place. The people of Medina accepted Muhammad as 
God's messenger. By 630, Muhammad and his followers 
had captured Mecca. 

After Muhammad's death in 632, authority to head the 
Islamic community passed to religious leaders later 
called caliphs. The first caliphs were members of Mu- 
hammad's family. Under their leadership, Islam became 
a great conquering force. The Muslim armies defeated 
the tribes of southern Arabia and then spread north to 
Palestine, Syria, Mesopotamia, and Persia. In 661, the 
caliphate passed to another family, the Umayyads, who 
established their capital at Damascus. The Umayyad Ca- 





SCALA from Art Resource 
The Basilica of St. Mark in Venice, Italy, is one of the outstand- 
ing examples of Byzantine architecture in western Europe. The 
Roman Catholic church was built during the 1000's. 








A Muslim pharmacist is shown preparing a drug in an illustra- 
tion from a medical book of the 1200's. Muslims, followers of Is- 
lam, contributed greatly to advances in science and the arts. 


_liphs led the Muslim Arabs to new victories. By the early 


700’s, the Arabs had conquered Rhodes, Sicily, northern 
Africa, and Afghanistan. Muslim forces had also pushed 
into Spain and India and reached the borders of China. 

In 750, the Abbasids became the caliphs of the ex- 
panding Islamic world. They moved the capital to Bagh- 
dad. Under the Abbasids, Islamic civilization reached its 
greatest heights. Baghdad became a huge city, rivaling 
Constantinople in wealth and population. Islamic art and 
architecture flourished, and many Islamic academies 
and universities were founded. 

As a result of their conquests, the Muslims had come 
into contact with Persian astronomy, history, and medi- 
cine; Indian mathematics; and Greek science and philos- 
ophy. The Arabs became learned in these fields and 
made significant contributions of their own in mathe- 
matics, medicine, astronomy, and other sciences. They 
also developed literature of their own in Arabic. Many 
ancient Greek texts were translated into Arabic and 
eventually introduced into western Europe. 

The Abbasid caliphate declined during the 900's as 


_ peoples from central Asia began invading southwest 


Asia. Some of these peoples were Turks who had been 
converted to Islam. During the early 1300's, the Ot- 
tomans, who had settled in Anatolia (now Turkey), be- 
came the military leaders of the Islamic world. After the 
Ottomans seized Constantinople in 1453, they made the 
city the capital of their empire. By 1700, the Ottoman Em- 
pire covered southeastern Europe, southern Russia, part 
of northern Africa, and much of southwest Asia. See 
Ottoman Empire. 

For more details on the history of the Islamic world, 


see Muslims. 


China. From 500 to 1500, China had a highly produc- 
tive agricultural economy. Food surpluses enabled craft- 
workers to produce high-quality silk and porcelain that 
became popular throughout much of the Eastern Hemi- 
sphere. Merchants flocked to China by camel caravan 
across central Asia, and mariners from as far away as In- 
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dia and Persia sailed to China through the Indian Ocean. 
During the Tang dynasty (618-907) and the Song dynasty 
(960-1279), China enjoyed great prosperity and cultural 
accomplishment. 

The Tang and Song rulers continued to use the sys- 
tem of civil service examinations based on Confucianism 
that had begun hundreds of years earlier during Han 
times. Successful candidates for government office thus 
shared a common body of beliefs and a respect for tra- 
ditional ways. Cities and towns grew rapidly during the 
Tang and Song periods. The Tang capital at Chang/an 
(now Xian) had a population of more than a million peo- 
ple. Literature, history, and philosophy flourished under 
the Tang and Song dynasties. During the Tang period, 
the Chinese invented block printing. Chinese inventions 
during the Song period included gunpowder, the mag- 
netic compass, and movable type for printing. See Tang 
dynasty; Song dynasty. 

During the 1200's, Mongol warriors swept into China 
from the north. The Mongol leader Kublai Khan estab- 
lished the Yuan dynasty, which lasted from 1279 to 1368. 
The Mongol period marked the first time that all China 
had come under foreign rule. Kublai Khan encouraged 
commerce and cultural exchange with other peoples. 
During Yuan times, Europeans became increasingly in- 
terested in China as a result of the reports of travelers 
and traders. The most enthusiastic reports came from 
Marco Polo, a trader from Venice. Rebellions drove the 
Mongols from China during the mid-1300's. In 1368, Chi- 
nese rule was reestablished under the Ming dynasty, 
which held power until 1644. See Mongol Empire. 

The rise of Japanese civilization. The development 
of Japanese civilization was greatly influenced by the 
neighboring Chinese culture. During the 500's, Confu- 
cianism and Buddhism reached Japan from China. The 
Japanese borrowed the Chinese system of writing and 
adopted some Chinese ideas of government and admin- 
istration. Japanese government, like Chinese govern- 
ment, centered on an emperor. Beneath the emperor, 
Japanese society was divided into various clans (related 
families). 

During the late 700's and early 800's, the Fujiwaras, an 
aristocratic clan, rose to power in Japan. The Fujiwaras 
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Denver Art Museum, Marion G. Hendrie Collection 
A Chinese block print from 975 symbolizes China's technologi- 
cal progress. The Chinese invented block printing during the 
Tang dynasty, which ruled from 618 to 907. 
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Rival Japanese clans fought for control 
of the country’s government during the 
1100's. Members of the Minamoto family 
helped kidnap a Taira family emperor in 
1160, shown here, but failed to gain pow- 
er. Minamoto leaders finally won control 
of Japan in 1185. They later established a 
form of military government known as the 
shogunate. 


Detail of The Tale of the Heiji War Scroff(mid-1200's), an ink painting with colors on paper 
by an unknown Japanese artist; Museum of Fine Arts, Boston (Gemini Smith) 


gained control over the emperor and his court by inter- 
marrying with the imperial family. Under the Fujiwaras, 
the court nobility enjoyed a life of splendor and luxury. 
The people of Japan began to cast off Chinese cultural 
influences. Some of the first masterpieces of Japanese 
literature were written during the Fujiwara era. The 
Japanese also produced fine ceramics and lacquerware 
and developed such arts as flower arranging, landscape 
gardening, and silk weaving. Japanese exports gradually 
began to appear in the markets of China and southeast- 
ern Asia. The Fujiwara clan ruled Japan about 300 years. 
During that time, the emperors lost all real power, 
though they still officially reigned. 

During the 1000s, civil wars between rival nobles 
brought an end to Fujiwara rule. Another powerful clan, 
the Minamoto, seized control of the imperial court in 
1185. The Minamoto leaders established a form of mili- 
tary government called the shogunate. The emperor re- 
mained in retirement, and a Minamoto shogun (military 
commander) ruled in his name (see Shogun). The Mi- 
namoto shogunate collapsed in the early 1300's, when 
Japan was again torn by violent civil wars. The wars 
slowed the growth of cities and towns and weakened 
the society. But Japan remained safe from attack by for- 
eign powers because of its isolated island position. The 
Mongols tried to invade Japan in 1274 and 1281, but 
both attempts failed because of typhoons in the Sea of 
Japan. See Japan (History). 

The age of invasions of India. After the Gupta Em- 
pire fell in about 500, India broke up into many small 
kingdoms. From then until the early 1500's, India suf- 
fered repeated invasions from the northwest. In the ear- 
ly 700's, Muslim invaders from Arabia swept across 
northwestern India but were eventually overcome by In- 
dian forces. During the late 1100's, Muslim Turks from 
central Asia conquered the Indus Valley. By 1206, they 
had established a su/tanate (government by a sultan) in 
Delhi. The Delhi Sultanate soon controlled all northern 
India. During the sultanate, many Muslims came to India 
to serve as soldiers, government officials, merchants, 
and priests. Muslim haly men converted many Indians 
to Islam. See Delhi Sultanate. 


In 1398, a Mongol army raided India and captured 
Delhi. The Mongols soon withdrew, however. The sul- 
tanate regained Delhi, but the rest of the sultanate terri- 
tory was split into kingdoms. In 1526, Babur, a Muslim 





5 ° . ° b, > 
nme . > nee a 
era wy * . . - Aes 3 a . 
f . . ee 
“ - = 


Eliot Elisofon, National Museum of African Art, Timbuktu, Mali 


The Sankore Mosque in Timbuktu, Mali, became an important 
islamic house of worship in the Mali Empire. During the 1200's, 
the Mali Empire emerged as the most powerful state in western 
Africa. The Mali Empire flourished until the 1400's. 
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British Museum, London (Photoresources) 


prince from central Asia, invaded India and defeated the 
forces of the last sultan of Delhi. Babur founded the 
Mughal Empire and made himself emperor. By the time 
Babur died in 1530, the Mughal Empire stretched from 
Kabul in what is now Afghanistan to the mouth of the 
Ganges River in what is now Bangladesh. See Babur; 
Mughal Empire. 

African civilizations. The Muslim Arabs completed 
_ their conquest of northern Africa by 710. For hundreds 
_ of years, the Islamic faith and culture spread to other 
_ parts of Africa. Camel caravans that crossed the Sahara 
brought northern Muslims into contact with western 
Africa. Muslim traders who sailed the Indian Ocean con- 
_ verted the peoples living along the east coasts of what 
_ are now Somalia, Kenya, and Tanzania. Black African em- 
_ pires developed and prospered along some of the ma- 
jor trade routes. 

__ Islamic records provide information about the Ghana 
_ Empire, the first great black empire in western Africa. 
The empire existed from the 300's to the mid-1000's. The 
Arabs called Ghana the “land of gold” because Ghanaian 
traders supplied them with gold from regions south of 

_ the empire. During the 1200's, an even bigger empire, 
the Islamic Mali Empire, arose as the most powerful 
state in western Africa. One of Malis cities, Timbuktu, 
became an important center of trade and Muslim cul- 
ture. The Mali Empire began to break up during the 
1400's. By 1500, most of it had come under the control of 
_ the Songhai Empire. This empire, which was also Islam- 
ic, became powerful mainly by controlling trade across 
the Sahara. Songhai lasted until 1591. See Ghana Em- 
pire; Mali Empire; Songhai Empire. 

Islamic influence did not extend into southern Africa. 
Much of the south was originally settled by peoples 
who spoke Bantu languages. About the time of Christ, 
these peoples began migrating southward from what is 
now the border region between Nigeria and Cameroon. 
Their migrations lasted over 1,000 years. 

On the east coast of Africa, the Bantu peoples came 
into contact with traders from the Persian Gulf region 
who wanted to buy gold, copper, iron, ivory, and slaves. 
Several large trading empires developed in southeast- 
ern Africa, but little is known about them. One empire, 
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Early civilizations in the Americas 
were developed by the Maya Indians in 
Mexico and Central America and by the 
Inca Indians in Peru. The jade carving of a 
Maya official dates from about 900. The 
silver cup was made by an Inca artist in 
about 1500. 


Lee Boltin 


the Mwanamutapa Empire, arose during the 1400's in 
what are now Mozambique and Zimbabwe. The city of 
Zimbabwe served as the empire's capital. During the 
late 1400's, the Changamire Empire conquered the 
Mwanamutapa and took over the capital. Massive tow- 
ers and walls from a royal residence and burial place 
built during Changamire times still stand on the site of 
the city. See Zimbabwe (History). 

Civilizations in the Americas. The first civilizations 
in the Americas arose in Central America and in what 
are now Mexico and Peru. The Maya Indians of Central 
America and Mexico built a sophisticated agricultural 
society. Between about 250 and 900, the Maya built reli- 
gious centers consisting of palaces, pyramids, temples, 
and terraces. The Maya studied astronomy, invented an 
accurate yearly calendar, and developed an advanced 
form of writing. For reasons still unknown, Maya civiliza- 
tion began to decline during the 900’s. Many Maya sites 
were abandoned. See Maya. 

From about 900 to 1200, the Toltec Indians were the 
dominant people in the central Mexican highlands. By 
the early 1400's, the Aztec replaced the Toltec as the 
most powerful people in central Mexico. The Aztec built 
a magnificent capital city, Tenochtitlan, on the site of 
present-day Mexico City and established a mighty em- 
pire. The Aztec devoted much of their time to religious 
practices. Human sacrifice was a central feature of their 
religion. The Aztec believed that the shedding of blood 
was necessary for continued agricultural productivity. 
See Toltec Indians; Aztec. 

By the 1200's, civilization had made great advances in 
Peru. Peruvian farmers were using bronze tools, and Pe- 
ruvian stonemasons had become master builders. The 
people used quipu, a cord with knotted strings of vari- 
ous lengths and colors, to keep records and send mes- 
sages. During the 1300's and 1400’s, the Inca Indians 
gained control of the Peruvian civilization. By the early 
1500's, the Inca ruled an empire that stretched between 
what are now southern Colombia and central Chile. A 
vast network of roads linked the distant provinces of the 
empire. Conquered peoples were forced to help build 
and maintain the roads, to raise crops for the Inca, and 
to serve in the Inca army. See Inca. 
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The spread of European civilization 





Detail from The Return of the Ambassadors (1490's) by Vittore Carpaccio, 
Accademia, Venice (SCALA from Art Resource} 


Renaissance artists and scholars developed bold new ideas that led to major achievements in 
architecture, painting, sculpture, and literature in western Europe from the 1300's through the 
1500's. Venice, Italy, shown here, an early center of the Renaissance, attracted many visitors. 


Great changes occurred in the course of world histo- 
ry between 1500 and 1900. The world’s population rose 
dramatically, from about 450 million in 1500 to more 
than 1 5 billion by 1900. Cities and towns grew steadily. 
European civilization began to lead the world in eco- 
nomic and technological matters. A world in which civi- 
lizations developed largely independently of one anoth- 
er gradually gave way to the dominance of European 
civilization. 

A number of factors contributed to the wide expan- 
sion of European influence. An age of European explo- 
ration during the 1400's and 1500's led to the founding of 
European colonies in Africa, Asia, and the Americas. 
Thousands of Europeans migrated to these colonies. In- 
dustrialization began in Europe during the 1700's, and 
the continent soon became the manufacturing center of 
the world. The European nations established more and 
more colonies overseas to serve as markets for their 
manufactured products and as sources of raw materials 
for industry. Growing trade with these colonies brought 
increasing wealth and power to the continent. Political 
rivalries among the European states also encouraged 


them to expand their empires abroad. Advances in tech- 
nology, such as better ships and weapons, helped the 
Europeans conquer new territories. 

The Europeans often introduced their arts and tech- 
nology and their systems of law, government, and edu- 
cation into the various areas where they settled. In this 
way, the ideas and skills of European civilization became 
more widespread than those of any other civilization in 
history. 

The Renaissance. The transformation of European 
society began with the Renaissance, a period of intense 
cultural activity lasting from about 1300 to 1600. Scholars 
known as Aumanists were the intellectual leaders of the 
Renaissance. Most humanists were deeply pious and 
did not reject Christianity. But they did reject traditional 
medieval theology, which dealt with religious issues in a 
highly abstract manner, in favor of a more down-to-earth 
approach. They encouraged the study of Greek and Ro- 
man classics because they believed that the examination 
of ancient literature, history, and philosophy would lead 
to a deep understanding of human nature and human 
society. They also believed that by returning to the clas- 
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Charles Darwin prapased his 
theory of evolution in 1859 in 
The Origin of Species. 


European colonial expansion in les and Asia (1870-191 4) 





Latin American wars of independence (1791-1824) 
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European colonial empires 
had spread over much of the 
world by the late 1800's. The 
largest empires of the period 
belonged to the United King- 
dom, France, and Germany. 
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Important dates 
; 1500's The Reformation led to the birth of Protestantism. 1815 Napoleon Bonaparte was defeated in the Battle of Water- 
1519-1521 Ferdinand Magellan commanded the first globe-cir- loo, ending his attempt to rule Europe. 
cling voyage, completed in 1522 after his death. 1853-1854 Commodore Matthew Perry visited Japan and 
1521 The Spanish conquistador Hernando Cortés defeated the opened two ports to U.S. trade. 
Aztec Indians of Mexico. 1858 The United Kingdom took over the rule of India from the 
1526 Babur, a Muslim prince, invaded India and founded the East India Company after the Indian Rebellion, also called 
Mughal Empire. the Sepoy Rebellion. 
1588 The Royal Navy of England defeated the Spanish Armada, 1865 Union forces defeated the Confederates in the American 
ending the threat of Spanish invasion. Civil War after four years of fighting. 
1644-1912 The Manchus ruled China as the Qing dynasty. 1869 The Suez Canal opened. 
1776 The 13 American Colonies adopted the Declaration of In- 1871 Germany became united under the Prussian king, who 
dependence, establishing the United States of America. ruled the new empire as Kaiser Wilhelm I. 
1789 The French Revolution began. 1898 The United States took control of Guam, Puerto Rico, and 


the Philippines following the Spanish-American War. 
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The study of the body led to 
important medical discoveries 
in Europe during the 1600’. 
The Dutch artist Rembrandt 
portrayed this study in his fa- 
mous painting Anatomy Les- 
son of Professor Tulp. 


The Royal Gallery, The Hague (SCALA from Art Resource) 


sics, they could launch a new golden age of culture. See 
Humanism. 

The Renaissance began in Italy in the early 1300's and 
spread throughout most of Europe during the 1400's 
and 1500's. Writers of the period described human feel- 
ings and situations that people could easily understand. 
Renaissance artists tried to capture the dignity and 
majesty of human beings in lifelike paintings and sculp- 
tures. Architects designed many buildings that incorpo- 
rated elements of classical style. Many world master- 
pieces of architecture, literature, painting, and sculpture 
were created during the Renaissance. See Renaissance. 

Other changes that occurred during the Renaissance 
affected the Christian church itself. During the early 
1500's, a religious movement called the Reformation led 
to the birth of Protestantism. The Reformation followed 
many earlier attempts by religious reformers to correct 
abuses that had developed within the Roman Catholic 
Church. Beginning in 1517, Martin Luther, a German 
monk and theology professor, became the leader of the 
reform movement. Luther's criticisms gradually led him 
and his followers to break completely with the Catholic 
Church. 

By 1600, reformers had established Protestant church- 
es in about half of western Europe. Many Protestant 
groups emerged. The Protestant movement encouraged 
Roman Catholic leaders to work toward reform and re- 
newal in their own church. This movement led to the 
Counter Reformation, which ended many abuses in the 
Roman Catholic Church and greatly strengthened the 
authority of the pope. Religious rivalries led to bitter 
conflicts and even religious wars. By the mid-1600’s, 
however, Protestants and Catholics alike had become 
weary of conflict, and they began to move toward reli- 
gious toleration. See Reformation; Counter Reforma- 
tion. 


The spread of new ideas during the Renaissance was 
made faster and easier by the invention of movable type 
in Europe in the mid-1400’s. Most of the first printed 
books were classic Greek and Roman texts or religious 
books, particularly the Bible. But the Renaissance stimu- 
lated a renewed interest in scientific research and in the 
study of the natural world, and so books on scientific 
subjects began to appear by the late 1500's. During the 
1600's, scientists developed the modern scientific 
method, with its emphasis on experimentation and care- 
ful observation. The invention of such instruments as the 
microscope and telescope contributed to a rapid 
growth in scientific knowledge. By 1700, new discover- 
ies had revolutionized such fields as anatomy, astrono- 
my, chemistry, and physics. 

The age of exploration. A remarkable wave of Euro- 
pean exploration had begun in the early 1400's. Por- 
tuguese explorers in search of an eastward sea route to 
Asia started to sail down the west coast of Africa. They 
gradually developed better navigational charts and im- 
proved the rigging of their sailing ships. By 1473, a Por- 
tuguese ship had crossed the equator, and another one 
had reached the Cape of Good Hope at the southern tip 
of Africa by 1487. Christopher Columbus, an Italian navi- 
gator in the service of Spain, reached America in 1492. 
In 1497 and 1498, a Portuguese explorer, Vasco da 
Gama, made the first voyage from Europe around Africa 
to India. 

During the 1500's and 1600's, Europeans continued to 
gain geographical knowledge. In the early 1500's, Ferdi- 
nand Magellan, a Portuguese navigator in the service of 
Spain, set out on an expedition to sail around the world. 
Magellan was killed on the journey, but one of his ships 
completed the voyage. Sailors from France, England, 
and the Netherlands led the search for shorter routes to 
Asia—either a Northwest Passage across North America 


i] 








or a Northeast Passage north of Europe. Explorers slowly 
began to work their way through the land mass of 
America. See Exploration (The great age of European ex- 
ploration). 

The discovery of new territories provided opportuni- 
ties for the expansion of European commerce. By 1700, 
Europeans were trading throughout the world, and 
some European lands had acquired colonial empires. 


The colonies provided Europeans with coffee, cotton 


fabrics, hardwoods, spices, sugar, and other products. 
New crops, such as potatoes and tobacco, were intro- 
duced into Europe from America. A large slave trade de- 
veloped with Africa. In addition, a continuous flow of 
gold and silver from the New World enabled Europeans 


to increase their trade with India and China, where de- 


mand for the precious metals was high. 

The colonization of America. The search for gold 
drew many of the first Spanish explorers and conquista- 
dors (conquerors) to the New World. The most famous 


- conquistador was Hernando Cortés. In 1519, he landed 


in Mexico, marched his army to the Aztec capital at 


Tenochtitlan, and took the Aztec emperor captive. The 


Aztec rebelled in 1520. They were finally defeated in 
1521, Cortés then claimed Mexico for Spain. In 1533, an- 
other Spaniard, Francisco Pizarro, conquered the 


_ wealthy empire of the Inca Indians in Peru. See Cortés, 
Hernando; Pizarro, Francisco. 


Except for members of the Spanish clergy, few 


_ Spaniards had respect for the Indians and their ways of 
_ life. They made the Indians give them a fortune in gold 


and other riches and forced them to work in their mines 


_and on their plantations. Millions of Indians died of mis- 
- treatment or of smallpox and other diseases introduced 


to the Americas by the Spaniards. 
Spanish rule rapidly expanded in the Americas. By 


_ 1700, Spain controlled Mexico, Central America, and 


most of South America. The Spaniards established cities 
and universities throughout their territory. European 
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government, the Spanish language, and the Catholic 
Church became dominant in most of Latin America. The 
population of the colonies rose as more settlers arrived 
and the Indians acquired some resistance to European 
diseases. Many Spaniards and Indians intermarried, pro- 
ducing the beginning of a population of mixed ancestry. 
However, the ruling class of the colonies consisted only 
of people of unmixed European ancestry. 

Much of Latin America had been colonized before the 
first lasting English settlement was established at 
Jamestown, Virginia, in 1607. By 1733, there were 13 
English colonies, with a total population of about a mil- 
lion, along the Atlantic coast of North America. Many 
colonists were drawn to the New World by its econom- 
ic opportunities, such as the availability of plentiful land. 
Some settlers, including Puritans, Quakers, and Roman 
Catholics, came to the English colonies to escape reli- 
gious persecution. Most of the colonists were English. 
But other Europeans also came. In 1624, for example, the 
Dutch settled New Netherland, which included parts of 
what are now Connecticut, Delaware, New Jersey, and 
New York. Farther north, French colonists settled 
throughout the St Lawrence River Valley. 

The English colonists were soon able to grow enough 
food to support themselves. They also produced tobac- 
co and other valuable exports to pay for imports from 
England. But unlike the Spanish colonies, the English 
colonies had no silver or gold. In addition, the English 
settlers in North America did not find densely populated 
Indian societies like those in Mexico and Peru. At first, 
the Indians and the settlers had friendly relations. But as 
more and more settlers claimed greater amounts of In- 
dian hunting grounds, wars broke out between the two 
groups. See Indian wars (Colonial days). 

The Islamic empires. Parts of Europe and Asia re- 
mained under control of the Ottoman Empire until the 
early 1900's. The Ottoman Empire never had a strong 
central government. Ottoman governors ruled the prov- 


from the Valgrd Atlas, The 4 Library 
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An atlas printed in 1547 in- 
cluded this map of the Carib- 
bean region. The map is fairly 
accurate, but it shows the re- 
gion with North America at 
the bottom and South Ameri- 
ca at the top. An age of Euro- 
pean exploration began dur- 
ing the 1400's. By 1700, the 
general outlines of most of 
the world’s major land masses 
were known. 
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Museo della Scienza, Flarence (SCALA from Art Resource} 


inces of the empire. Their chief tasks included collecting 
taxes and raising armies. But they interfered as little as 
possible in the lives of the conquered peoples. For ex- 
ample, Christians and Jews could practice their faiths as 
long as they paid their taxes. The subject peoples thus 
lived as separate communities and felt no loyalty to their 
Ottoman rulers. This lack of unity weakened the empire. 

The Ottomans could not control some areas of their 
empire. Mesopotamia was especially difficult to govern. 
For nearly 200 years, this valley between the Tigris and 
Euphrates rivers was the site of warfare between the Ot- 
tomans and another Islamic power, Persia. A new dy- 
nasty, the Safavid, had developed in Persia in the early 
1500's. The greatest Safavid king was Shah Abbas, who 
came to the throne in 1588. He successfully fought the 
Ottomans and Uzbek tribes from Turkestan. Shah Abbas 
and his successors strongly supported the development 
of the arts. Isfahan, which became the Safavid capital in 
1598, was known as one of the world’s most beautiful 
cities. Safavid power began to decline after Shah Abbas 
died in 1629. It ended in 1722, when armies from 
Afghanistan invaded Persia and captured Isfahan. 

In addition to fighting the Ottomans, the Safavid 
rulers fought another great Islamic power, the Mughal 
Empire of India. The Mughal Empire reached its height 
under Akbar, who ruled from 1556 to 1605. Akbar con- 
trolled most of what are now northern and central India, 
Afghanistan, Bangladesh, and Pakistan. He ruled wisely, 
and his religious tolerance won the loyalty of many Hin- 
dus. The empire weakened under Akbar's successors. 







New scientific devices, such 
as the telescope and the mi- 
croscope, contributed to a 
rapid growth of knowledge 
during the 1600's and 1700's. 
The two long tubes are tele- 
scopes used by the Italian as- 
tronomer Galileo, who made 
revolutionary discoveries in 
astronomy. The device ona 
wooden stand is a Dutch mi- 
croscope made during the 
1700's. It has three reflecting 
mirrors. 


Nachet Collection (Giraudon from Art Resource) 


Serious trouble developed during the reign of Au- 
rangzeb, who became emperor in 1658. Aurangzeb 
reimposed a special tax on Hindus that had been abol- 
ished by Akbar and destroyed many of their temples. He 
also tried to force non-Muslims to convert to Islam. Part- 
ly as a result of Aurangzeb’s policies and costly wars 
with Persia, the Mughal Empire began breaking up soon 
after his death in 1707. See Akbar; Aurangzeb. 

At first, the spread of European influence affected the 
Islamic world little, though trade gradually increased 
between the European lands and the Islamic empires. 
But as the Islamic powers declined, the Europeans took 
advantage of the situation and began to assume control 
of Islamic lands. By 1900, European nations dominated 
most of the Islamic world. The French established them- 
selves in northern Africa, and the Dutch took Indonesia. 
The United Kingdom occupied Egypt and the Sudan, set 
up an empire in India, and ruled Malaya. In the 1900's, 
Italy seized Ottoman territories in northern Africa and 
along the eastern shores of the Mediterranean Sea. 

Developments in China and Japan. The Ming dy- 


nasty, which had come to power in China in 1368, began — 


to decline during the 1500's. Rebellions in outlying prov- 
inces troubled the empire, and Indochina and other dis- 
tant dependencies slipped out of its control. The Ming 
emperors looked down on all things foreign and re- 
garded the European traders who visited China as inferi- 
ors. But some rights were granted to the Europeans as 
the Ming dynasty weakened. The Portuguese were al- 
lowed to establish a settlement at Macao, on the south- 


er oe 


east coast of China, in 1557. A European community later 

| grew up in the city of Canton (now called Guangzhou), a 

| major center of foreign trade with China. 

In 1644, the Ming asked the Manchus, a seminomadic 

| people from Manchuria, for help in putting down rebel- 

fions within the empire. The Manchus then invaded Chi- 

_ na—but only to establish their own dynasty, the Qing, on 
the throne. The Manchus ruled China until 1912. They 

_had great respect for Chinese civilization and did little to 
| change Chinese life or government. The Manchu rulers 

| pushed back Russian advances in the Amur River Valley, 

| established control over Tibet, regained parts of Indo- 
china, and added Korea to their territory. During the 

| 1700's, contacts with Europeans multiplied, and Chris- 
tian missionaries were welcomed at the Manchu capital, 
| Beijing. The Manchus admired the Europeans scientific 

_ knowledge and their skills in mapmaking and the manu- 

| facture of guns, but they did not wish to imitate Euro- 
pean ways of life. 

In Japan, the Tokugawa family seized power in 1603 
and established the Tokugawa shogunate. The Toku- 

) gawas ruled for more than 250 years. They were deter- 
mined to end the civil wars that had troubled the coun- 
try for years and restore order to Japanese society. 
Under Tokugawa rule, Japan was divided into about 250 

_ regions, each headed by a lord who swore allegiance to 

| the shogun. 

European traders and Christian missionaries had be- 
gun arriving in Japan during the 1500's. But the Toku- 
_gawa rulers feared that the missionaries might soon 
bring European armies with them to conquer Japan. In 
the early 1600's, they ordered all missionaries to leave 
the country. They also tried to force all Japanese con- 

4 verts to give up their new faith. Those who refused were 

persecuted or killed. By 1640, Christianity had been al- 

‘most eliminated. 

The Tokugawa rulers also believed that it was neces- 
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sary to restrict contact with European merchants, who, it 
was believed, might serve the interests of European 
conquerors. In the 1630's, the government cut its ties 
with all European merchants except for a small commu- 
nity of Dutch traders, who had shown no interest in pro- 
moting Christianity or interfering in Japanese politics. 
The Dutch were permitted to live on the tiny island of 
Deshima in the harbor at Nagasaki. Although the Toku- 
gawas sharply restricted Japanese trade with Europe, 
they permitted flourishing trade with China and Korea. 

The rise of democracy and nationalism. During 
the 1700's and 1800's, most countries in the Western 
world were affected by two powerful political forces— 
democracy and nationalism. During this period, many 
peoples won the right to take part in their governments. 
Nationalistic feelings—particularly the desire of people 
who shared a common culture to be united as a nation— 
led to the formation of many new states. 

In some areas, the movement toward democracy and 
nationalism triggered revolts against existing political 
systems. One of the most important revolts was the Rev- 
olutionary War in America. Relations between the Unit- 
ed Kingdom and its colonies in America began to break 
down in the mid-1700's. The colonists, who had enjoyed 
a large degree of self-government, wanted even greater 
freedom. They resented efforts by the British govern- 
ment to tighten its control over the colonies. The Revo- 
lutionary War began in 1775. On July 4, 1776, the colo- 
nists issued the Declaration of Independence, in which 
they declared their freedom trom British rule and the 
formation of a new nation, the United States of America. 
The British were defeated in the war, and in 1783, they 
acknowledged the independence of the colonies. The 
U.S. Constitution, adopted in 1788, officially established 
the new nation as a republic. See Declaration of Inde- 
pendence; Revolutionary War in America. 

Another major revolution occurred in France. The 
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The French Revolution be- 
gan on july 14, 1789, with an 
attack on the Bastille, shown 
here. This famous prison in 
Paris had come to symbolize 
the hated government of King 
Louis XVI. The French revolu- 
tionaries issued the Declara- 
tion of the Rights of Man and 
of the Citizen, a document 
that declared the equality of 
all citizens. The revolution 
lasted 10 years. 
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French Revolution lasted from 1789 to 1799. It began 
when King Louis XVI called a meeting of the Estates- 
General, the French national assembly, to solve the 
state's financial problems. Commoners in the Estates- 
General revolted and seized control of the government, 
declaring themselves the legal National Assembly of 
France. The Assembly adopted the Declaration of the 
Rights of Man and of the Citizen. This document set 
forth the principles of human liberty and the rights of in- 
dividuals. The French nobles gave up most of their titles 
and special privileges. In 1792, the revolutionaries estab- 
lished the First French Republic. See Rights of Man, 
Declaration of the; French Revolution. 

During the French Revolution, Napoleon Bonaparte, a 
professional soldier, began to attract notice as a suc- 
cessful general. In 1799, he overthrew the revolutionary 
government and seized control of France. Napoleon 
made himself emperor in 1804. Under his leadership, 
the French came to control most of western Europe. But 
Napoleon lost much of his army when he invaded Rus- 
sia in 1812. In 1815, allied European forces crushed 
Napoleon in the Battle of Waterloo, ending his attempt 
to rule Europe. See Napoleon I. 

From late 1814 through early 1815, European leaders 
held a series of meetings called the Congress of Vienna. 
By that time, the ideas of the French Revolution had 
spread throughout Europe. The great rulers at the con- 
gress feared the effects of these ideas and wanted to 
smother liberal and nationalistic feelings among their 
subjects. They restored monarchies in Italy, Spain, and 
several other countries where they had been over- 
thrown by Napoleon. They also approved the restora- 
tion of the French monarchy. But the congress failed to 
halt the spread of liberalism and nationalism in the long 
run. See Vienna, Congress of. 

By 1880, nearly every European nation had a constitu- 
tion. In some, all adult males had received the right to 
vote. Germany and Italy, which had been divided into 
many small states, were each united as a nation under a 
constitutional monarchy. Many new nations with consti- 
tutional governments appeared in southeastern Europe 


Smoking factory chimneys 
signaled the start of the Indus- 
trial Revolution in Europe dur- 
ing the 1700's. Industrialism 
reshaped European civiliza- 
tion and changed the lives of 
millions of people in many 
parts of the world. 
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as the Ottoman Empire began to crumble. The United 
States had survived the crisis of its Civil War (1861-1865), 
when its unity as a nation had been at stake. By 1900, 
many people believed that democracy and nationalism 
would continue to spread and eventually solve all the 
worlds political problems. But in some areas, these 
forces had already started to create new problems. Na- 
tionalism posed serious threats for Russia and Austria- 
Hungary, which governed peoples of many different na- 
tionalities. Quarrels among the new nations of 
southeastern Europe also threatened to disrupt peace. 

The Industrial Revolution. During the 1700's and 
1800's, the spread of power-driven machinery helped 
bring about a rapid growth of industry. Large factories 
replaced homes and small workshops as manufacturing 
centers. The use of the new machinery and the develop- 
ment of factories led to a huge increase in the produc- 
tion of goods. As industrial nations began exporting 
manufactured products and importing raw materials for | 
their factories, a worldwide system of markets took 
shape. The Industrial Revolution began in the United 
Kingdom. By the mid-1800’s, industrialization had be- 
come widespread in western Europe and the northeast- - 
ern United States. Russia and Japan also began to devel- - 
op their industries. See Industrial Revolution. 

The Industrial Revolution transformed human life 
more dramatically than any other change since the de- 
velopment of agriculture. Before the Industrial Revolu- 
tion, most Europeans lived in the countryside. Towns 
and villages served chiefly as market centers for the 
farmers. But as factories appeared, towns grew into in- 
dustrial cities. People streamed into the cities to take fac- 
tory jobs. Better transportation and communication be- 
tween cities became necessary. Many railroads, roads, 
and waterways were built. By 1837, invention of the tele- 
graph had furnished fast long-distance communication. 

Industrialization brought many social changes. The 
middle class prospered and grew rapidly. Members of 
the middle class owned most of the factories, hired the 
workers, and operated the banks, mines, and railroads. 
They believed that business should be regulated by sup- 


ply and demand, largely without government control. 
This idea forms the basis of capitalism, an economic sys- 
_ tem in which the chief means of production are privately 
owned. During the early 1800's, the United Kingdom be- 
_ gan to develop the first capitalist economy. Capitalism 
soon spread to other industrial nations. See Capitalism. 
Often, early factory workers were poorly paid and had 
_ to work long hours under unhealthful conditions. They 
could not form labor unions, and their working condi- 
) tions were not regulated by law. In the growing industri- 
al cities, housing could not keep up with the migration 
_ of workers from rural areas. Severe overcrowding re- 
_ sulted, and many people lived in extremely unsanitary 
conditions that led to outbreaks of disease. Unemployed 
workers rioted and destroyed machinery in an attempt 
to gain revenge against the factories they blamed for 
their joblessness. Employed workers joined in riots, 
_ went on strike, and formed illegal trade unions to fight 
for their rights. 
Some people believed that the evils of industrializa- 
tion resulted from capitalism. Socialism became the 
chief rallying point for many such people. The socialists 
wanted to put all industrial production under the work- 
ers control. From that basic idea, Karl Marx, a German 
_writer and social philosopher, developed the theories of 
~ Communism. He believed that workers would be driven 
by the march of history to rise up against the wealthy 
_and to establish socialist economic systems and class- 
less societies. By 1900, many European socialists had ac- 
cepted Marx's ideas and belonged to political parties 
_whose aim was the overthrow of the capitalist system. 
See Communism (Communism in theory); Marx, Karl. 
During the 1800's, workers in many countries won the 
right to form labor unions. Laws regulating working 
conditions were passed in the United States and the 
United Kingdom during the 1840's. The United Kingdom 
and Germany pioneered in social legislation that provid- 
ed accident, sickness, and unemployment insurance for 
_industrial employees. By the late 1800's, most industrial 
\ nations had laws that regulated working conditions and 
_ raised the workers’ standards of living. 
_ Imperialism. The Industrial Revolution contributed 
to a great rise in imperialism—that is, the political or 
} economic control of one country over others—during 
the 1800's. The industrialized nations acquired more and 
more colonies as they eagerly sought raw materials for 
) their factories, markets for their manufactured goods, 
and opportunities for investment. Africa was one of the 
} main areas of colonial expansion. By the late 1800's, Bel- 








Since 1900, the world has changed faster than ever 
) before. The population has continued to rise rapidly. 
The world had almost 1 2 billion people in 1900, about 
2} billion in 1950, and more than 6 billion by the early 
) 2000's. Industrial output has soared as more and more 
countries have become industrialized, and international 
trade has expanded enormously. Advances in science 
and technology have altered basic ways of life to an ex- 
' tent that would never have been dreamed possible dur- 
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gium, France, Germany, Italy, Portugal, Spain, and the 
United Kingdom had divided up almost all of Africa. 
Only Ethiopia and Liberia remained independent. 

European nations also took over large sections of 
southeastern Asia and many islands in the South Pacific 
Ocean. The only major Asian nations that remained in- 
dependent were China, Japan, and Siam (now Thailand). 
However, China's government had weakened, and the 
country had given up Indochina and many of its other 
outlying dependencies to imperialist powers. After the 
British defeated the Chinese in the Opium War in 1842, 
China lost all real control over the presence of foreign- 
ers in its territory. Many Chinese ports were opened to 
foreign residence and trade. Japan began to develop 
into an industrial and military power in the 1860's and 
successfully resisted imperialist interference. By the ear- 
ly 1900's, Japan had become strong enough to seize 
parts of Chinese territory and to win a war against Rus- 
sia over control of southern Manchuria and Korea. 

In Latin America, a series of wars of independence 
during the early 1800's freed many colonies from Euro- 
pean rule (see Latin America [The wars of independ- 
ence}). The United States, backed by the United King- 
dom, acted to protect the new Latin American republics 
against European attempts to reestablish colonial rule. 
In 1823, U.S. President James Monroe issued the Mon- 
roe Doctrine, which warned European powers not to in- 
terfere in the affairs of the Western Hemisphere. 

The United States itself expanded into new areas dur- 
ing the 1800's. As a result of the Mexican War (1846- 
1848), it gained Mexican territory that now covers Cali- 
fornia, Nevada, Utah, and parts of four other states. In 
1867, the United States purchased Alaska from Russia. 
Spain surrendered Guam, Puerto Rico, and the Philip- 
pines to the United States after losing the Spanish- 
American War in 1898. 

Imperialism affected the colonized peoples in various 
ways. In some areas, it brought economic development 
and raised living standards by introducing European 
agricultural, industrial, and medical techniques. Colonial 
rule also ended local wars in numerous lands. However, 
many imperialist nations took advantage of their colo- 
nies by exporting natural resources without providing 
economic benefits in return to most of the people. Colo- 
nial administrations often cared little about local cus- 
toms and destroyed old ways of life. As time passed, 
injustices under the imperialistic system triggered na- 
tionalistic feelings, resistance movements, and demands 
for self-government among the colonized peoples. 


The world since 1900 


ing the 1800's. In 1957, the space age began when the 
Soviet Union launched the first artificial satellite to circle 
the earth. In 1969, two United States astronauts became 
the first human beings to walk on the moon. See Space 
exploration. 

The large colonial empires of the 1800's have disap- 
peared, and many new nations have emerged. Europe 
no longer dominates international affairs. Between 1945 
and about 1990, the United States and the Soviet Union 
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Walking in space was one of the most exciting achievements of 
the U.S. space program. The space age began in the mid-1900's 
and opened a new chapter in the history of exploration. 


ranked as the world’s superpowers. However, serious 
economic problems contributed to a sharp loss of Sovi- 
et power after 1985, and the Soviet Union dissolved in 
late 1991. 

Differences in beliefs and customs continue to divide 
the many peoples of the world. But at the same time, 
people throughout the world increasingly share similar 
experiences and problems. Many of the same political 
and economic forces operate around the globe, and 
events in one country can now quickly affect distant 
lands. The development of one world culture—which 
began with the spread of European culture during the 
1700's and 1800’s—continues to be an important trend. 

The world wars. War—fought on a greater scale 
than ever before—overshadowed world developments 
in the first half of the 1900's. World War | raged from 
1914 to 1918, and World War II from 1939 to 1945. 

World War | resulted chiefly from the competition for 
colonial and economic power among European nations, 
the desire of national groups to gain independence, and 
the secret military alliances among the nations of Eu- 
rope. In the war, the Allies, which included France, the 
United Kingdom, Russia, and Italy, fought the Central 
Powers, which included Germany, Austria-Hungary, and 
the Ottoman Empire. The United States joined the Allies 
in 1917. In November 1917 (October on the old Russian 
calendar), a revolution in Russia established a Commu- 
nist dictatorship there, and Russia withdrew from the 
war. The Allies gained victory in 1918. The Treaty of Ver- 
sailles, signed in 1919, ended the war with Germany (see 
Versailles, Treaty of). The Allies signed separate treaties 
with the other Central Powers. See World War I. 

World War | was fought at a terrible cost. Millions of 
men, women, and children were killed, and whole cities 
were destroyed. The economic damage was huge. The 
war brought many changes in the political map of Eu- 
rope. For example, Austria-Hungary and the Ottoman 
Empire split into national states. In Germany, the monar- 
chy collapsed, and a republic was established. 

Under the Treaty of Versailles, Germany was forced to 
disarm, give up much of its territory, and pay war dam- 
ages to the Allies. Many of the German people felt that 


they had been treated too harshly. Adolf Hitler, head of 
the Nazi Party, won their support by promising to re- 
build Germany into a mighty empire. In 1933, he be- 
came dictator of Germany. See Hitler, Adolf. 

In 1938, German forces seized Austria and part of 
Czechoslovakia. In March 1939, they took the rest of 
Czechoslovakia. On September 1, Germany invaded 
Poland, and World War II began. In the war, Germany, 
Italy, Japan, and other Axis powers fought the Allies, 
which included France, the United Kingdom, the Soviet 
Union, Canada, China, and the United States. The United 
States entered the war in 1941, after Japan attacked U.S. 
military bases at Pear! Harbor in Hawaii. The war in Eu- 
rope ended with Germany's surrender in May 1945. In 
August 1945, U.S. planes dropped the first atomic 
bombs used in warfare on the Japanese cities of Hiroshi- 
ma and Nagasaki. The next month, Japan signed the 
terms of surrender. See World War II. 

The cost of World War II, both financially and in 
terms of human suffering and loss of life, was even 
greater than that of World War I. The political effects 
were also more sweeping. Europe lay in ruins. Germany, 
once the strongest European nation, was occupied by 
Allied military forces. The major European nations were 
too weak to hold on to their colonies. The United States 
and the Soviet Union emerged from the war as the 
world’s leading powers. Out of the horror of World War 
Il came attempts by nations to settle their disputes 
peacefully. A new international organization, the United 
Nations (UN), was established near the end of the war to 
provide a meeting place where countries could try to 
work out their political differences. See United Nations. 

The rise of Communism. The Communist move- 
ment, which achieved its first major success in Russia in 
1917, grew quickly after World War II. In the late 1940's, 
Soviet-controlled Communist governments were 
formed in most countries of Eastern Europe. Germany 
was divided into West Germany, which was governed 
by freely elected representatives, and Communist- 
controlled East Germany. In 1949, Chinese Communists 
established the People’s Republic of China. Other Asian 
nations also came under Communist control. 

Alarmed by Communist expansion, the United States 
and its allies began giving military and economic aid to 
non-Communist countries and pledged to help nations 
threatened by Communist take-over. The struggle be- 
tween the Communist world, led by the Soviet Union, 
and the non-Communist world, led by the United States, 
became known as the Cold War. See Cold War. 

Tensions between Communist and non-Communist 
nations increased in the 1950's and 1960's. The Korean 
War (1950-1953) began when troops from Communist- 
ruled North Korea invaded South Korea (see Korean 
War). Cold War incidents occurred from time to time in 
the divided German city of Berlin. In 1961, for example, 
the Communists built a wall between democratic West 
Berlin and Communist-controlled East Berlin to prevent 
East Germans from escaping. The most serious incident 
was the Cuban missile crisis of 1962. Communists had 
come to power in Cuba in 1959. In October 1962, the 
United States learned that the Soviet Union had installed 
missiles in Cuba that could launch nuclear attacks on 
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Sigmund Freud developed 
psychoanalysis about 1900. 





The first computers were 


developed in the 1930's and 


The Wright brothers made the 1940's. 
first successful airplane flights 


TV broadcasts in 1936. 
Albert Einstein published his 


special theory of relativity in 
1905. World War Il (1939-1945) 


World War | (1914-1918) 


_ The wealth of nations can 
be compared on the basis of 

| each countrys gross domestic 

product{GDP). The GDP is the 

value of all goods and serv- 

| ices produces within a coun- 
try in a year. The developing 

countries of Africa and Asia 

_have the lowest GDP per per- 
son. 
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| Important dates 


1914 The assassination of Archduke Franz Ferdinand of Austria- 
|! Hungary started World War |. 


1917 The Bolsheviks (Communists) seized power in Russia. 
' 1933 Adolf Hitler became dictator of Germany. 
| 1939 Germany invaded Poland, starting World War Il. 


1941 The Japanese attacked Pearl Harbor, and the United States 
| entered World War II. 


'1945 The United Nations was established. 


§1945 The first atomic bombs used in warfare were dropped by 
ij U.S. planes on Hiroshima and Nagasaki. 


1945 World War II ended in Europe on May 7 and in the Pacific 
on September 2. 


1949 The Chinese Communists conquered China. 


discovered penicillin in 1928. 


in 1903. The British Broadcasting Cor- 
poration made the world’s first 
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The Soviet Union launched the 
first artificial satellite in 1957. 


Space age (1957- ) 
Vietnam War (1957-1975) 
Korean War (1950-1953) 
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Researchers developed the 
first successful recombinant 
DNA procedure in 1974. 


1975 2000 





1950 North Korean Communist troops invaded South Korea, 


1957 


1969 


starting the Korean War. 


The Vietnam War started when South Vietnamese rebels 
attacked the U.S.-backed South Vietnamese government. 


U.S. astronauts made the first human moon landing. 


1989-1990 Democratic reforms spread across Eastern Europe, 


1990 


and several non-Communist governments replaced Com- 
munist dictatorships. 


East Germany and West Germany were reunited, ending 
the division of Germany that had begun soon after the 
end of World War Il. 


The Communist Party of the Soviet Union lost control of 
the Soviet government, and the Soviet Union ceased to 
exist. 
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United States cities. The crisis passed after the Soviet 
Union and President John F. Kennedy agreed that the So- 
viets would remove their missiles from Cuba in return 
for the removal of United States nuclear missiles from 
Turkey and Kennedy's promise that the United States 
would not invade Cuba. The Vietnam War, begun in 
1957, was a major contest between Communist and non- 
Communist forces. The war ended in 1975 in a Commu- 
nist victory. See Berlin; Cuban missile crisis; Vietnam 
War. 

The birth of new nations. Large-scale colonialism 
ended during the 1950's and 1960's. After World War II, 
the European nations had neither the money nor the will 
to continue to rule their colonies. In addition, nationalis- 
tic feelings and demands for self-government had been 
growing among colonial peoples in Africa and Asia. Be- 
tween 1950 and 1980, over 45 African colonies gained 
their freedom. Most European colonies in Asia and the 
Middle East also became independent. 

The formation of so many new nations led to a big in- 
crease in the membership of the UN and greatly affect- 
ed the balance of power in the organization. Many for- 
mer colonies became part of a group of economically 
developing countries called the Third World. The Third 
World countries had a majority of the votes in the UN 
General Assembly. See Third World. 

The end of colonialism has made international politics 
much less stable. In numerous cases, the ruling powers 
deprived colonized peoples of experience in self- 
government. As a result, leaders in many new nations 
have found it hard to handle crises in political, econom- 
ic, and social affairs. Large areas of the world once gov- 
erned peacefully by imperialist powers have been torn 
by conflicts among the new nations. For example, dis- 
putes have occurred periodically between India and 
Pakistan, areas once ruled by the United Kingdom. 

Many of the new nations had hoped that an end to 
colonial exploitation would automatically bring econom- 
ic well-being. Instead, they continue to face such grave 
problems as rapid population growth, poverty, illiteracy, 
disease, and food shortages. Most of the former colo- 
nies have found it almost impossible to develop their 
economies without investment from wealthier countries. 
But this investment has often led to renewed political in- 
terference from the countries providing aid. 

The easing of Cold War tensions. Tensions be- 
tween Communist and non-Communist nations began 
to decrease sharply in the late 1980's. In 1987, top Soviet 
leader Mikhail Gorbachev and U.S. President Ronald 
Reagan signed a treaty that called for the destruction of 
many U.S. and Soviet nuclear missiles. Tensions de- 
creased further in 1989, when the Soviet Union complet- 
ed withdrawal of its military forces from Afghanistan, 
which they had invaded in 1979. 

Also, during the late 1980's, Gorbachev worked to de- 
centralize the Soviet economic system to improve the 
nations poor economy. He also worked to increase 
democracy and freedom of expression in the Soviet 
Union. Gorbachev encouraged similar economic and 
political changes in Eastern Europe. As a result, non- 
Communist governments came to power in several East- 
ern European nations that had been Communist dicta- 


torships since the late 1940's. In 1990, East Germany and 
West Germany were reunited. Many people believe 
these events marked the end of the Cold War. 

The collapse of the Soviet Union. In 1991, the Com- 
munist Party of the Soviet Union lost control of the Sovi- 
et government after conservative Communist officials at- 
tempted to overthrow Gorbachev. The attempt failed, 
and the Soviet parliament suspended all Communist 
Party activities. By the end of 1991, most of the republics 
that made up the Soviet Union had declared independ- 
ence, and the Soviet Union ceased to exist. 

Scientific and technological achievements. During 
the 1900's, advances in science and technology changed 
the world in many dramatic ways. Airplanes, automo- 
biles, communications satellites, computers, lasers, plas- 
tics, refrigerators, and television are only a few of the in- 
ventions that transformed human life in the 1900's. Re- 
search into the structure of the atom expanded scien- 
tists’ view of the universe and led to the discovery of nu- 
clear energy as a source of power. Remotely controlled 
space probes explored other planets and sent back data 
on them. Antibiotics and other new drugs helped con- 
trol the majority of infectious diseases. Agricultural out- 
put soared as scientists developed better varieties of 
plants and highly efficient fertilizers and pesticides. The 
rapid medical progress and increases in food supplies 
enabled millions of people to live healthier and longer 
lives. 

In anumber of cases, the scientific and technological 
achievements of the 1900's created new problems. 
Breakthroughs in nuclear research, for instance, 
brought about the development of powerful weapons 
of mass destruction. The rapid growth of industrial tech- 
nology created such serious side effects as environmen- 
tal pollution and fuel shortages (see Technology [Chal- 
lenges of technology)). Increases in life expectancy 
contributed to overpopulation in many of the world’s 
developing countries, where birth rates remained high 
as death rates declined. 

The interdependence of nations. In some ways, the 
world today seems full of divisions. No war has broken 
out directly between major world powers since World 
War Il ended in 1945, but fighting has gone on in some 
part of the globe almost every day since then. In 1991, 
for example, the United States, the United Kingdom, and 
other countries drove Iraq out of Kuwait after Iraq had 
invaded and occupied Kuwait in 1990. The collapse of 
the Soviet Union has also led to a power vacuum in 
much of eastern Europe and central Asia, where ethnic 
tensions have contributed to political division and vio- 
lent conflicts. In economics, the gulf between develop- 
ing and developed countries is much greater than ever 
before. About 60 percent of the people in the Third 
World live in extreme poverty, while resources are con- 
sumed in huge quantities in developed countries simply 
to provide luxuries. 

In spite of all the divisions in the world today, peoples 
and nations are tied together more closely than ever be- 
fore. The Internet computer network and other electron- 
ic communications and worldwide systems of trans- 
portation make it possible for ideas and information to 
be shared quickly by peoples around the globe. Ex- 





changes between cultures are more rapid and wide- 
spread than at any time in the past. Nations have be- 
come increasingly interdependent as such problems as 
pollution and the reduction of natural resources have 
grown too big for any one government to handle. Many 
countries belong to international economic or political 
organizations. Some developed countries give develop- 
ing nations financial aid and technical assistance. 

The world’s various peoples have interacted with 


Related articles in World Book. See the History section of 
country articles, such as Argentina (History), and separate arti- 
_ cles: Canada, History of; United States, History of the. See also: 


History of continents or regions 


See the historical sections of the following articles: 
Africa Central America Middle East 
Asia Europe Pacitic Islands 
Balkans Latin America 
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their neighbors since the earliest days of human history. 
After about 1500, European mariners brought all the 
world’s peoples into continued interaction with one an- 
other. Today, many peoples throughout the world rec- 
ognize their interdependence and the need for interna- 
tional cooperation. Increasing interaction between 
peoples of different societies offers some hope that na- 
tions can settle their differences peacefully and avoid fu- 


ture global conflicts. Jerry Bentley 


Study aids 


Outline 


I. Early centers of civilization 
A. The Tigris-Euphrates = _C. The Indus Valley 
Valley D. The Huang He 

B. The Nile Valley Valley 

i. The advance of civilization 
A. Civilizations of southwest Asia 
B. The Greeks 
C. The Romans 
D. The Mauryan Empire in India 
E. The unification of China 

Ill. The world from 500 to 1500 
A. Medieval Europe 
B. The Byzantine Empire 
C. The Islamic world 
D. China 
E. The rise of Japanese civilization 
F. The age of invasions of India 
G. African civilizations 
H. Civilizations in the Americas 

IV. The spread of European civilization 
A. The Renaissance 
B. The age of exploration 
C. The colonization of America 
D. The Islamic empires 
E. Developments in China and Japan 
F. The rise of democracy and nationalism 
G. The Industrial Revolution 
H. Imperialism 

V. The world since 1900 
A. The world wars 
B. The rise of Communism 
C. The birth of new nations 
D. The easing of Cold War tensions 
E. The collapse of the Soviet Union 
F. Scientific and technological achievements 
G. The interdependence of nations 


Questions 


How did the invention of farming pave the way for the develop- 
ment of civilization? 

How did Chinese culture influence early Japanese civilization? 

Why are people and nations tied together more closely now 
than ever before? 

What contributions did the Aryans make to civilization in India? 

What military and political system developed in western Europe 
after the fall of the West Roman Empire? 

How did advances in science and technology transform human 
life during the 1900's? 

What were some of the important accomplishments of the 
Sumerians? Of the Egyptians? 

How did European leaders at the Congress of Vienna try to halt 
the spread of democracy and nationalisni? 

How was the culture of the Greeks preserved in the Roman Em 
pire? 

What were some factors that aided the spread of Western civi- 
lization after 1500? 
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Additional resources 


Level | 

Grant, Neil. Oxford Children’s History of the World. Oxford, 2000. 

Haywood, John. World Atlas of the Past. 4 vols. Oxford, 1999. 

Heel, K. Donker van, ed. The //lustrated Encyclopedia of World 
History. Sharpe, 1997. 

Kingfisher History Encyclopedia. Kingfisher Bks., 1999. 

Somerset Fry, Plantagenet. 7he Dorling Kindersley History of the 
World. Dorling Kindersley, 1994. 


Level Il 

Encyclopedia of World History. Facts on File, 2000. 

Fromkin, David. The Way of the World: From the Dawn of Civi- 
lizations to the Eve of the Twenty-First Century. Knopf, 1998. 

Mellersh, H. E.L., and Williams, Neville. Chronology of World 
History. 4 vols. ABC-Clio, 1999. 

OBrien, Patrick K., ed. Atlas of World History. Oxtord, 1999. 

Roberts, John M. The /ilustrated History of the World. 1\ vols. 
Oxford, 1999. 


World Bank is an international organization that pro- 
vides loans to governments and private firms for devel- 
opment projects, such as irrigation, education, and 
housing. It also grants loans to support government 
policies that it believes will strengthen a country’s econ- 
omy, such as lower import tariffs and more efficient ju- 
dicial systems. The bank's official name is the Interna- 
tional Bank for Reconstruction and Development. 

Almost all countries are members of the World Bank. 
The bank gets most of its funds by borrowing in world 
financial markets. Its bonds are backed by the pledges 
of its members and by the loans it makes to govern- 
ments and firms. The bank is an agency of the United 
Nations. Its headquarters are in Washington, D.C. 

Plans for the World Bank were drawn up at an eco- 
nomic conference held in Bretton Woods, New Hamp- 
shire, in 1944. The bank began operating in 1946. 

The International Development Association, estab- 
lished in 1960, is a World Bank affiliate that makes inter- 
est-free, long-term loans to impoverished countries. An- 
other affiliate, the International Finance Corporation, 
was established in 1956 to encourage private firms to in- 
vest in less developed countries. 

The World Bank has faced criticism, especially in the 
United States. Critics note that the bank has had little 
success in persuading some developing countries to 
adopt the policies the bank believes would improve 
their economies. Critics also argue that the bank should 
not fund investment projects that can be financed by pri- 
vate loans. Gary Hufbauer 

See also Bretton Woods; International Finance Cor- 
poration; International Monetary Fund. 

World Book Encyclopedia. See Encyclopedia 
(World Book} 

World Council of Churches is a worldwide organi- 
zation of about 350 Protestant, Anglican, Old Catholic, 
and Orthodox churches. It works to promote coopera- 
tion and unity among all churches. Council churches 
have about 400 million members in over 100 countries. 

The Roman Catholic Church, though not a member of 
the council, works with it in some programs. The World 
Council of Churches has also opened discussions with 
such non-Christian groups as Buddhists and Muslims. 

The activities of the council include education; world- 
wide missionary and evangelical work; aid to refugees, 
the sick, and underprivileged; and the promotion of 
world peace and social and interracial justice. 


The council was founded in 1948 in Amsterdam, the 
Netherlands. The council's headquarters are in Geneva, 
Switzerland, and an office in New York City. 

Critically reviewed by World Council of Churches 
World Court. See International Court of Justice. 
World Cup is a tournament held every four years to 
determine the world’s soccer championship. Tourna- 
ments are held for both men’s and women’s teams. Each 
team consists of all-star players who represent their 
country. The tournaments are supervised by the govern- 
ing body of international soccer, the Fédération Interna- 
tionale de Football Association (FIFA). The first men’s 
World Cup was held in 1930. The first women’s World 
Cup was held in 1991. 

In the men’s World Cup, elimination tournaments are 
held two years before the final competition. For the 2002 
tournament, 188 teams began elimination competition 
in 2000. The elimination rounds are organized in six geo- 
graphical zones. The tournament finals bring together 
32 teams. The host country and the previous champion 
receive automatic berths. The other teams qualify 
through the elimination rounds. 

The women’s World Cup includes 16 teams for the fi- 
nals. For the 1999 tournament, almost 75 teams entered 
the elimination competition for 15 places in the finals. 
The host country receives an automatic berth. 

The finals are held at various sites throughout the host » 
country. For early rounds, teams are organized into 
groups. As the competition progresses, teams are elimi- 
nated until two teams qualify for the final match. The 
televised men’s final is the most popular single sports 
event in the world. For World Cup results, see Soccer 
(table: World Cup championship games). 

There are also World Cup competitions in a number 
of other sports, including cricket, rugby football, and 
skiing. For information on the World Cup in skiing, see 
Skiing (Skiing as a sport). 

Critically reviewed by the Fédération Internationale de Football 

Association 
World Health Organization (WHO) is a specialized 
agency of the United Nations. It helps build better health | 
systems, especially in developing countries. 

WHO establishes standards in a variety of fields, such 
as food, biological and pharmaceutical goods, diagnos- 
tic procedures, and environmental health protection. It 
also helps name and classify diseases. Prevention of dis- 
ease is a key goal of WHO. The agency works with gov- 
ernments to provide safe drinking water, adequate 
sewage disposal, and immunization against childhood 
diseases. WHO also identifies important research goals 
and organizes researchers worldwide to achieve them. 
WHO's headquarters are in Geneva, Switzerland. The or- 
ganization was founded in 1948. 

Critically reviewed by the World Health Organization 
World Jewish Congress is an international associa- 
tion of Jewish communities and organizations from 
more than 80 countries. These groups work together to 
promote unity among Jews and to maintain Jewish cul- 
tural, religious, and social customs. The association also 
sponsors the Institute of Jewish Affairs in London, which 
conducts research into various problems facing Jews. 

The association tries to protect the rights of Jews 
throughout the world. For example, it attempted to res- 
cue Jews from Nazi persecution before and during 








/ 
/ 


| 


. 


~ World War Hl (1939-1945). The congress later set up relief 


and rehabilitation programs for the victims. During the 


_ 1970's, the congress helped arrange the release of thou- 
_ sands of Jews from the Soviet Union. 

The World Jewish Congress was founded in 1936. The 
| organization has its headquarters in New York City. 


Critically reviewed by the World Jewish Congress 
World Medical Association is an organization of 
national medical associations from about 45 countries. 
Organized in 1947, the association has adopted an inter- 


national code of medical ethics and several other ethical 
- declarations and statements. Headquarters are in Fer- 


ney-Voltaire, near St.-Claude, France. 
Critically reviewed by the World Medical Association 


World Meteorological Organization (WMO) is a 
_ specialized agency of the United Nations. It helps form 


worldwide networks for the observation of weather, cli- 


“mate, water levels, and other physical conditions. WMO 
» helps develop and manage early-warning systems for 
drought, cyclones, floods, ozone-layer depletion, and 
| the movement of air pollution across national bound- 


aries. WMO was founded in 1950 to replace the Interna- 


tional Meteorological Organization, established in 1873. 


Headquarters are in Geneva, Switzerland. 
Critically reviewed by the World Meteorological Organization 


’ World Series. See Baseball (Major leagues). 


World Trade Center is a building complex in New 
York City that was largely destroyed in the worst terror- 
ist attack in United States history. The center originally 
consisted of seven buildings, including two 110-story 


towers that were among the world’s tallest skyscrapers. 
On Sept. 11, 2001, terrorists in two hijacked commercial 


jetliners crashed the planes into the towers. Thousands 
of gallons of jet fuel fed raging fires that weakened the 


towers, causing both to collapse to the ground. The fires 


and destruction killed about 3,000 people and injured 
many others, and damaged or destroyed other build- 
ings in the World Trade Center complex and nearby. 


That same day, a third hijacked plane crashed into the 


Pentagon Building, near Washington, D.C., and a fourth 


crashed into a field in Somerset County, Pennsylvania. 





© Superstock 


The twin towers of the World Trade Center were among the 
world’s tallest buildings. In 2001, terrorists crashed hijacked air- 
planes into the 110-story towers, causing both to collapse. 
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Many U.S. government agencies and businesses and 
organizations involved in international trade had offices 
in the World Trade Center. About 50,000 people worked 
in the two towers. The center had been the target of an 
earlier terrorist attack in 1993, when a large bomb ex- 
ploded in the complex’s underground parking garage. 
The blast killed 6 people and injured more than 1,000 
others. Four men, including Sheik Omar Abdel Rahman, 
an Egyptian Muslim cleric, were convicted of the bomb- 
ing and sent to prison. 

American architect Minoru Yamasaki designed the 
World Trade Center. Construction began in 1966. Ten- 
ants began to occupy One World Trade Center, at 1,368 
feet (417 meters) the taller of the two towers, in 1970, 
and the 1,362-foot (415-meter) Two World Trade Center 
in 1972. The complex cost over $750 million to build. 

See also New York City (picture); September 11 ter- 
rorist attacks. 

World Trade Organization js an international or- 
ganization that promotes trade in goods and services 
among nations. Most nations belong to the World Trade 
Organization, often called the WTO. The WTO’‘s main re- 
sponsibilities are to help members conclude trade ne- 
gotiations and to act as a neutral judge in trade disputes. 
The WTO does not determine trade policies. Instead, it 
helps put into effect decisions made by members. 

Except in special circumstances, a member country’s 
export goods and services get the same treatment as 
those of any other WTO member. This treatment in- 
cludes the same tariffs (import taxes) and other trade re- 
strictions. A member nation must follow WTO guide- 
lines on international trade. For example, a member 
nation must treat the exports of all WTO members 
equally. In case of disagreement over a trade issue, a 
member nation agrees to submit the case to a WTO 
committee for review. If the committee finds that a 
country has violated its WTO commitments, the country 
must either change its practices, offer compensation, or 
face increased taxes on its exports. 

The World Trade Organization was founded in 1995. It 
absorbed the General Agreement on Tariffs and Trade 
(GATT), which covered trade in manufactured and agri- 
cultural goods. The WTO also regulates trade in servic- 
es and in intellectual property, which includes such cre- 
ations as books, computer software, and recordings. 

Since the late 1990's, the WTO has come under in- 
creasing criticism. Some people argue that the WTO's 
power in deciding trade disputes limits national govern- 
ments’ economic and political independence and au- 
thority. Labor unions contend that the WTO focuses too 
much on expanding trade without considering whether 
workers are harmed in the process. Some environmen- 
talists argue that the WTO weakens governments’ poli- 
cies to protect the environment. Still other critics assert 
that international trade in general takes unfair advantage 
of workers in the developing nations, and that the WTO 
is an agent of this abuse. 

The WTO is one of three major organizations that 
oversee international economic relations among gov- 
ernments. The other two are the International Monetary 
Fund and the World Bank. WTO headquarters are in 
Geneva, Switzerland. Michael O. Moore 

See also General Agreement on Tariffs and Trade; 
International Monetary Fund; World Bank. 
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P Bettmann Frchive 
Soldiers headed for the battlefront at first welcomed the outbreak of World War |. The Ger- 
man soldiers at the left received flowers as they marched off to France. The French cavalrymen at 
the right confidently rode off to drive the Germans back. Each side expected quick victory. 


World War I 


World War I (1914-1918) involved more countries and 
caused greater destruction than any other war except 
World War II (1939-1945). An assassin’s bullets set off the 
war, and a system of military a//iances (agreements) 
plunged the main European powers into the fight. Each 
side expected quick victory. But the war lasted four 
years and took the lives of nearly 10 million troops. 

Several developments led to the awful bloodshed of 
the Great War, as World War | was originally called. 
War plants kept turning out vast quantities of newly in- 
vented weapons capable of extraordinary slaughter. Mil- 
itary drafts raised larger armies than ever before, and 
extreme patriotism gave many men a cause they were 
willing to die for. Propaganda whipped up support for 
the war by making the enemy seem villainous. 

On June 28, 1914, an assassin gunned down Archduke 
Francis Ferdinand of Austria-Hungary in Sarajevo, the 
capital of Austria-Hungary’s province of Bosnia-Herze- 
govina. The killer, Gavrilo Princip, had ties to a terrorist 
organization in Serbia (now part of Yugoslavia). Austria- 
Hungary believed that Serbia's government was behind 
the assassination. It seized the opportunity to declare 
war on Serbia and settle an old feud. 

The assassination of Francis Ferdinand sparked the 
outbreak of World War |. But historians believe that the 
war had deeper causes. It resulted chiefly from the 
growth of extreme national pride among various Euro- 
pean peoples, an enormous increase in European 
armed forces, a race for colonies, and the formation of 
military alliances. When the fighting began, France, Brit- 
ain, and Russia—who were known as the Allies—backed 
Serbia. They opposed the Central Powers, made up of 
Austria-Hungary and Germany. Other nations later 


Edward M. Coffman, the contributor of this article, is Emeri- 
tus Professor of History at the University of Wisconsin-Madison 
and the author of The War to End All Wars: The American Mili- 
tary Experience in World War I. 
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joined the Allies or the Central Powers. 

Germany won early victories in World War | on the 
main European battlefronts. On the Western Front, 
France and Britain halted the German advance in Sep- 
tember 1914. The opposing armies then fought from 
trenches that stretched across Belgium and northeast- 
ern France. The Western Front hardly moved for 34 
years in spite of fierce combat. On the Eastern Front, 
Russia battled Germany and Austria-Hungary. The fight- 
ing seesawed back and forth until 1917, when a revolu- 
tion broke out in Russia. Russia soon asked for a truce. 

The United States remained neutral at first. But many 
Americans turned against the Central Powers after Ger- 
man submarines began sinking unarmed ships. In 1917, 
the United States joined the Allies. U.S troops gave the 
Allies the manpower they needed to win the war. In the 
fall of 1918, the Central Powers surrendered. 

World War | had results that none of the warring na- 
tions had foreseen. The war helped topple emperors in 
Austria-Hungary, Germany, and Russia. The peace trea- 
ties after the war carved new nations out of the defeated 
powers. The war left Europe exhausted, never to regain 
the controlling position in world affairs that it had held 
before the war. The peace settlement also created con- 
ditions that helped lead to World War II. 


Causes of the war 


The assassination of Archduke Francis Ferdinand trig- 
gered World War I. But the war had its origins in devel- 
opments of the 1800's. The chief causes of World War | 
were (1) the rise of nationalism, (2) a build-up of military 
might, (3) competition for colonies, and (4) a system of 
military alliances. 

The rise of nationalism. Europe avoided major wars 
in the 100 years before World War | began. Although 
small wars broke out, they did not involve many coun- 
tries. But during the 1800's, a force swept across the 
continent that helped bring about the Great War. The 
force was nationalism—the belief that loyalty to a per- 
son's nation and its political and economic goals comes 
before any other public loyalty. That exaggerated form 
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_ Destruction and death, instead of quick victory, awaited the warring nations in the long and 
brutal conflict. After fierce fighting in Belgium, the city of Ypres lay in ruins, /eft, Many men, like 
the French soldier on the right, met death in a trench along the Western Front. 





of patriotism increased the possibility of war because a 
nation’s goals inevitably came into conflict with the 
goals of one or more other nations. In addition, national- 
istic pride caused nations to magnify small disputes into 


_ major issues. A minor complaint could thus quickly lead 
to the threat of war. 


During the 1800's, nationalism took hold among peo- 
ple who shared a common language, history, or culture. 


_ Such people began to view themselves as members of a 
national group, or nation. Nationalism led to the cre- 
_ ation of two new powers-—Italy and Germany—through 


the uniting of many small states. War had a major role in 


_ achieving national unification in Italy and Germany. 


Nationalist policies gained enthusiastic support as 
many countries in Western Europe granted the vote to 
more people. The right to vote gave citizens greater in- 


The warring nations 


The table below indicates the date on which each of the Allies 
and Central Powers entered World War I. More than 20 coun- 
tries eventually joined the war on the Allied side. However, 
not all of them sent troops. 





The Allies 


Belgium (Aug. 4, 1914) 
Brazil (Oct. 26, 1917) 
British Empire 

(Aug. 4, 1914) 
China (Aug. 14, 1917) 
Costa Rica 

(May 23, 1918) 
Cuba (April 7, 1917) 
France (Aug. 3, 1914) 
Greece (July 2, 1917) 
Guatemala 

(April 23, 1918) 
Haiti July 12, 1918) 
Honduras {July 19, 1918) 
Italy (May 23, 1915) 
Japan (Aug. 23, 1914) 
Liberia (Aug. 4, 1917) 
Montenegro 

(Aug. 5, 1914) 








Nicaragua (May 8, 1918) 
Panama (April 7, 1917) 
Portugal (March 9, 1916) 
Romania (Aug. 27, 1916) 
Russia (Aug. 1, 1914) 
San Marino 

(June 3, 1915) 
Serbia {July 28, 1914) 
Siam (July 22, 1917) 
United States 

(April 6, 1917) 


The Central Powers 


Austria-Hungary 

(July 28, 1914) 
Bulgaria (Oct. 14, 1915) 
Germany (Aug. 1, 1914) 
Ottoman Empire 

(Oct. 31, 1914) 
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terest and greater pride in national goals. As a result, 
parliamentary governments grew increasingly powerful. 

On the other hand, nationalism weakened the eastern 
European empires of Austria-Hungary, Russia, and Otto- 
man Turkey. Those empires ruled many national groups 
that clamored for independence. Conflicts among na- 
tional groups were especially explosive in the Balkans— 
the states on the Balkan Peninsula in southeastern Eu- 
rope. The peninsula was known as the Powder Keg of 
Europe because tensions there threatened to ignite a 
major war. Most of the Balkans had been part of the Ot- 
toman Empire. First Greece and then Montenegro, Ser- 
bia, Romania, Bulgaria, and Albania won independence 
in the period from 1821 to 1913. Each state quarreled 
with neighbors over boundaries. Austria-Hungary and 
Russia also took advantage of the Ottoman Empire's 
weakness to increase their influence in the Balkans. 

Rivalry for control of the Balkans added to the ten- 
sions that erupted into World War I. Serbia Jed a move- 
ment to unite the region's Slavs. Russia, the most power- 
ful Slavic country, supported Serbia. But Austria- 
Hungary feared Slavic nationalism, which stirred unrest 
in its empire. Millions of Slavs lived under Austria- 
Hungary's rule. In 1908, Austria-Hungary greatly angered 
Serbia by adding the Balkan territory of Bosnia- 
Herzegovina to its empire. Serbia wanted control of this 
area because many Serbs lived there. 

A build-up of military might occurred among Euro- 
pean countries before World War | broke out. National- 
ism encouraged public support for military build-ups 
and for a country’s use of force to achieve its goals. By 
the late 1800's, Germany had the best-trained army in the 
world. It relied on a military draft of all able-bodied 
young men to increase the size and strength of its 
peacetime army. Other European countries followed 
Germany's lead and expanded their standing armies. 

At first, Britain remained unconcerned about Germa- 
ny's military build-up. Britain, an island country, relied 
on its navy for defense—and it had the world’s strongest 
navy. But in 1898, Germany began to develop a naval 
force big enough to challenge the British navy. 
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Germany's decision to become a major seapower made 
Important dates during World War | it a bitter enemy of Great Britain. In 1906, the British navy 
= = launched the Dreadnought, the first modern battleship. 








j Pa ATED, d ETRE Ire Saree ee | The heavily armed Dreadnought had greater firepower 
une if c . : P 
July 28 Austria-Hungary declared war on Serbia. Several than any other ship of its time. Germany rushed to con- 
other declarations of war followed during the next struct ships like It. 
week. Advances in technology—the tools, materials, and 
Aug. 4 Germany invaded Belgium and started the fighting. — techniques of industrialization—increased the destruc- 


Aug. 10 Austria-Hungary invaded Russia, opening the fight- —_ tive power of military forces. Machine guns and other 


ing on the Eastern Front. . 2 
Sept.69 The Allies stopped the Germans in France in the new arms fired more accurately and more rapidly than 


First Batile of the Marne. earlier weapons. Steamships and railroads could speed 
1915 the movement of troops and supplies. By the end of the 
er Germany beganito blockade Great Britalm 1800's, technology enabled countries to fight longer a 
April 25 — Allied troops landed on the Gallipoli Peninsula. wars and bear greater losses than ever before. Yet mili- 
May 7 A German submarine sank the liner Lusitania. tary experts insisted that future wars would be short. 
May 23 italy declared war on Austria-Hungary, and an Ital- Competition for colonies. During the late 1800's 
ian Front soon developed. and early 1900's, European nations carved nearly all of 
1916 Africa and much of Asia into colonies. The race for colo- 
Feb. 21 The Germans opened the Battle of Verdun. nies was fueled by Europe’s increasing industrialization. 
May 31-June 1 Ds ea a fought the German fleet in the Colonies supplied European nations with raw materials 
ply "4 Ki ae sie Battletoreteseenere: for factories, markets for manufactured goods, and op- 
are portunities for investment. But the competition for colo- 
; nies strained relations among European countries. Inci- 
Feb. 1 Germany resumed unrestricted submarine warfare. hae oe sont flared 
April 6 The United States declared war on Germany. SHU CONS He ee 
June 24 American troops began landing in France. Several of the clashes nearly led to war. ‘ 
Dec. 15 Russia signed an armistice with Germany, ending A system of military alliances gave European pow- j 
the fighting on the Eastern Front. ers a sense of security before World War I. A country 
1918 hoped to discourage an attack from its enemies by en- 
Jan. 8 President Woodrow Wilson announced his Four- tering into a military agreement with one or more other 
teen Points as the basis for peace. countries. In case of an attack, such an agreement guar- 


March3 __ Russia signed the Treaty of Brest-Litovsk. 
March 21 Germany launched the first of its final three offen- 
sives on the Western Front. 


anteed that other members of the alliance would come 
to the country’s aid or at least remain neutral. 


Sept.26 The Allies began their final offensive on the West- Although military alliances provided protection for a 
ern Front. country, the system created certain dangers. Because of 
Nov. 11 Germany signed an armistice ending World War!. _ its alliances, a country might take risks in dealings with 


other nations that it would hesitate to take alone. If war 
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came, the alliance system meant that a number of na- 
tions would fight, not only the two involved in a dispute. 
Alliances could force a country to go to war against a 
nation it had no quarrel with or over an issue it had no 
interest in. In addition, the terms of many alliances were 
kept secret. The secrecy increased the chances that a 
country might guess wrong about the consequences of 
its actions. 

The Triple Alliance. Germany was at the center of Eu- 
ropean foreign policy from 1870 until the outbreak of 
World War I. Chancellor Otto von Bismarck, Germany's 
prime minister, formed a series of alliances to 
strengthen his country’s security. He first made an ally of 
Austria-Hungary. In 1879, Germany and Austria-Hungary 
agreed to go to war if either country were attacked by 
Russia. Italy joined the agreement in 1882, and it became 
known as the Triple Alliance. The members of the Triple 
Alliance agreed to aid one another in the case of an at- 
tack by two or more countries. 

Bismarck also brought Austria-Hungary and Germany 
into an alliance with Russia. The agreement, known as 
the Three Emperors’ League, was formed in 1881. The 
three powers agreed to remain neutral if any of them 
went to war with another country. Bismarck also per- 
suaded Austria-Hungary and Russia, which were rivals 
for influence in the Balkans, to recognize each other's 
zone of authority in the region. He thus reduced the 
danger of conflict between the two countries. 

Germany's relations with other European countries 
worsened after Bismarck left office in 1890. Bismarck 
had worked to prevent France, Germany's neighbor on 
the west, from forming an alliance with either of Germa- 
ny’s two neighbors to the east— Russia and Austria- 
Hungary. In 1894, France and Russia agreed to mobilize 
(call up troops) if any nation in the Triple Alliance mobi- 
lized. France and Russia also agreed to help each other 
if either were attacked by Germany. 

The Triple Entente. During the 1800's, Britain had fol- 
lowed a foreign policy that became known as “splendid 
isolation.” But Germany's naval build-up made Britain 
feel the need for allies. The country therefore ended its 
isolation. In 1904, Britain and France settled their past 
disagreements over colonies and signed the Entente 
Cordiale (Friendly Agreement). Although the agreement 
contained no pledges of military support, the two coun- 
tries began to discuss joint military plans. In 1907, Russia 
joined the Entente Cordiale, and it became known as the 
Triple Entente. 

The Triple Entente did not obligate its members to go 
to war as the Triple Alliance did. But the alliances left 
Europe divided into two opposing camps. 


Beginning of the war 


World War | began in the Balkans, the site of many 
small wars. In the early 1900's, the Balkan states fought 
the Ottoman Empire in the First Balkan War (1912-1913) 
and one another in the Second Balkan War (1913). The 
major European powers stayed out of both wars. But 
they did not escape the third Balkan crisis. 

The assassination of an archduke. Archduke Fran- 
cis Ferdinand, heir to the throne of Austria-Hungary, 
hoped that his sympathy for Slavs would ease tensions 
between Austria-Hungary and the Balkans. He arranged 
to tour Bosnia-Herzegovina with his wife, Sophie. As the 
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Archduke Francis Ferdinand of Austria-Hungary, far right, 
was shot to death on June 28, 1914, shortly after this photo was 
taken. His assassination triggered the outbreak of World War I. 


couple rode through Sarajevo on June 28, 1914, an as- 
sassin jumped on their automobile and fired two shots. 
Francis Ferdinand and Sophie died almost instantly. The 
murderer, Gavrilo Princip, was linked to a Serbian ter- 
rorist group called the Black Hand. 

The assassination of Francis Ferdinand gave Austria- 
Hungary an excuse to crush Serbia, its long-time enemy 
in the Balkans. Austria-Hungary first gained Germany's 
promise of support for any action it took against Serbia. 
It then sent a list of humiliating demands to Serbia on 
July 23. Serbia accepted most of the demands and of- 
fered to have the rest settled by an international confer- 
ence. Austria-Hungary rejected the offer and declared 
war on Serbia on July 28. ft expected a quick victory. 

How the conflict spread. Within weeks of the arch- 
duke’s assassination, the chief European powers were 
drawn into World War |. A few attempts were made to 
prevent the war. For example, Britain proposed an inter- 
national conference to end the crisis. But Germany re- 
jected the idea, claiming that the dispute involved only 
Austria-Hungary and Serbia. However, Germany tried to 
stop the war from spreading. The German kaiser (em- 
peror), Wilhelm II, urged Czar Nicholas I! of Russia, his 
cousin, not to mobilize. 

Russia had backed down before in supporting its ally 
Serbia. In 1908, Austria-Hungary had angered Serbia by 
taking over Bosnia-Herzegovina, and Russia had 
stepped aside. In 1914, Russia vowed to stand behind 
Serbia. Russia first gained a promise of support from 
France. The czar then approved plans to mobilize along 
Russia's border with Austria-Hungary. But Russia’s mili- 
tary leaders persuaded the czar to mobilize along the 
German border, too. On July 30, 1914, Russia announced 
it would mobilize fully. 

Germany declared war on Russia on Aug. 1, 1914, in 
response to Russia’s mobilization. Two days later, Ger- 
many declared war on France. The German army swept 
into Belgium on its way to France. The invasion of neu- 
tral Belgium caused Britain to declare war on Germany 
on August 4. By the time the war ended in November 
1918, few areas of the world had remained neutral. 

The Western Front. Germany's war plan had been 
prepared in 1905 by Alfred von Schlieffen. Schlieffen 
was chief of the German General Staff, the group of offi- 
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cers who provided advice on military operations. The 
Schlieffen Plan assumed that Germany would have to 
fight both France and Russia. It aimed at a quick defeat 
of France while Russia slowly mobilized. After defeating 
France, Germany would deal with Russia. The Schlieffen 
Plan required Germany to strike first if war came. Once 
the plan was set in motion, the system of military alli- 
ances almost assured a general European war. 

The Schlieffen Plan called for two wings of the Ger- 
man army to crush the French army in a pincers move- 
ment. A small left wing would defend Germany along its 
frontier with France. A much larger right wing would in- 
vade France through Belgium; encircle and capture 
France's capital, Paris; and then move east. As the right 
wing moved in, the French forces would be trapped be- 
tween the pincers. The success of Germany's assault de- 
pended on a strong right wing. However, Helmuth von 
Moltke, who had become chief of the General Staff in 
1906, directed German strategy at the outbreak of World 
War I. Moltke changed the Schlieffen Plan by reducing 
the number of troops in the right wing. 

Belgium's army fought bravely but held up the Ger- 
mans for only a short time. By Aug. 16, 1914, the right 
wing of the German army could begin its pincers mo- 
tion. It drove back French forces and a small British 
force in southern Belgium and swept into France. But in- 
stead of swinging west around Paris according to plan, 
one part of the right wing pursued retreating French 
troops east toward the Marne River. This maneuver left 
the Germans exposed to attacks from the rear. 

Meanwhile, General Joseph Joffre, commander in 
chief of all the French armies, stationed his forces near 
the Marne River east of Paris and prepared for battle. 
Fierce fighting, which became known as the First Battle 
of the Marne, began on September 6. On September 9, 
German forces started to withdraw. 
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The First Battle of the Marne was a key victory for the 
Allies because it ended Germany’s hopes to defeat 
France quickly. Moltke was replaced as chief of the Ger- 
man General Staff by Erich von Falkenhayn. 

The German army halted its retreat near the Aisne 
River. From there, the Germans and the Allies fought a 
series of battles that became known as the Race to the 
Sea. Germany sought to seize ports on the English Chan- 
nel and cut off vital supply lines between France and 
Britain. But the Allies stopped the German advance to 
the sea in the First Battle of Ypres in Belgium. The battle 
lasted from mid-October until mid-November. 

By late November 1914, the war reached a dead/ock 
along the Western Front as neither side gained much 
ground. The battlefront extended more than 450 miles 
(720 kilometers) across Belgium and northeastern 
France to the border of Switzerland. The deadlock on 
the Western Front lasted nearly 34 years. 

The Eastern Front. Russia’s mobilization on the East- 
ern Front moved faster than Germany expected. By late 
August 1914, two Russian armies had thrust deeply into 
the German territory of East Prussia. The Germans 
learned that the two armies had become separated, and 
they prepared a battle plan. By August 31, the Germans 
had encircled one Russian army in the Battle of Tannen- 
berg. They then chased the other Russian army out of 
East Prussia in the Battle of the Masurian Lakes. The 
number of Russian casua/ties—that is, the number of 
men killed, captured, wounded, or missing—totaled 
about 250,000 in the two battles. The victories made he- 
roes of the commanders of the German forces in the 
east—Paul von Hindenburg and Erich Ludendorff. 

Austria-Hungary had less success than its German ally 
on the Eastern Front. By the end of 1914, Austria-Hunga- 
ry's forces had attacked Serbia three times and been 
beaten back each time. Meanwhile, Russia had 
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The airplane was first used in combat during 
World War I. Airco D.H.4's, like this one, were highly 
regarded British bombers. The D.H4 held a pilot and 
a gunner and carried bombs under its wings. 


The submarine proved its value as a warship in 
World War I. German submarines, like this UB II, 
challenged British sea power. They fired torpedoes 
that struck surface ships and then exploded. 


captured much of the Austro-Hungarian province of Ga- 
_ licia (now part of Poland and Ukraine). By early October, 
a humiliated Austro-Hungarian army had retreated into 
its own territory. 

Fighting elsewhere. The Allies declared war on the 
_ Ottoman Empire in November 1914, after Turkish ships 
bombarded Russian ports on the Black Sea. Turkish 
troops then invaded Russia. Fighting later broke out in 
the Ottoman territories on the Arabian Peninsula and in 
Mesopotamia (now mostly Iraq), Palestine, and Syria. 

Britain stayed in control of the seas following two 
naval victories over Germany in 1914. The British then 
kept Germany's surface fleet bottled up in its home wa- 
ters during most of the war. As a result, Germany relied 
on submarine warfare. 

World War | quickly spread to Germany's overseas 
colonies. Japan declared war on Germany in late August 
1914 and drove the Germans off several islands in the 
Pacific Ocean. Troops from Australia and New Zealand 

seized other German colonies in the Pacific. By mid- 





A network of trenches snaked along the Western Front. No man’s land separated opposing 
sides. Firing and cover trenches protected front-line soldiers from enemy fire. Communications 
| trenches linked front lines with support and reserve troops at the rear. 
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The tank was a British invention of World War I. 
Tanks were designed to rip through barbed wire 
and cross trenches. Crews inside gunned down the 
enemy. This MK IV tank first saw action in 1917. 


The machine gun made World War | 
more deadly than earlier wars. The gun's 
rapid fire slaughtered attacking infantry- 
men. The 8-millimeter Hotchkiss gun 
used by the French army is shown here. 
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1915, most of Germany’s empire in Africa had fallen to 
British forces. However, fighting continued in German 
East Africa (now Tanzania) for two more years. 


The deadlock on the Western Front 


By 1915, the opposing sides had dug themselves into 
a system of trenches that zigzagged along the Western 
Front. From the trenches, they defended their positions 
and launched attacks. The Western Front remained 
deadlocked in trench warfare until 1918. 

Trench warfare. The typical front-line trench was 
about 6 to 8 feet (1.8 to 2.4 meters) deep and wide 
enough for two men to pass. Dugouts in the sides of the 
trenches protected men during enemy fire. Support 
trenches ran behind the front-line trenches. Off-duty sol- 
diers lived in dugouts in the support trenches. Troops 
and supplies moved to the battlefront through a net- 
work of communications trenches. Barbed wire helped 
protect the front-line trenches from surprise attacks. 
Field artillery was set up behind the support trenches. 
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Gas masks were worn by soldiers on the Western Front for 
protection against poisonous fumes. Germany was first to use 
poison gas, in April 1915 during the Second Battle of Ypres. 


Between the enemy lines lay a stretch of ground called 
“no man’s land.” No man’s land varied from less than 30 
yards (27 meters) wide at some points to more than 1 
mile (1.6 kilometers) wide at others. In time, artillery fire 
tore up the earth, making it very difficult to cross no 
man’s land during an attack. 

Soldiers generally served at the front line from a few 
days to a week and then rotated to the rear for a rest. 
Life in the trenches was miserable. The smell of dead 
bodies lingered in the air, and rats were a constant 
problem. Soldiers had trouble keeping dry, especially in 
water-logged areas of Belgium. Except during an attack, 
life fell into a dull routine. Some soldiers stood guard. 
Others repaired the trenches, kept telephone lines in 
order, brought food from behind the battle lines, or did 
other jobs. At night, patrols fixed the barbed wire and 
tried to get information about the enemy. 

Enemy artillery and machine guns kept each side 
pinned in the trenches. Yet the Allies repeatedly tried to 
blast a gap in the German lines. Allied offensives (as- 
saults) followed a pattern. First, artillery bombarded the 
enemy front-line trenches. The infantry then attacked as 
commanders shouted, “Over the top!” Soldiers scram- 
bled out of trenches and began the dash across no 
man’s land with fixed bayonets. They hurled grenades 





into enemy trenches and struggled through the barbed 
wire. But the artillery bombardment seldom wiped out 
all resistance, and so enemy machine guns slaughtered 
wave after wave of advancing infantry. Even if the attack- 
ers broke through the front line, they ran into a second 
line of defenses. Thus, the Allies never cracked the 
enemy's defensive power. 

Both the Allies and the Central Powers developed 
new weapons, which they hoped would break the dead- 
lock. In April 1915, the Germans first released poison 
gas over Allied lines in the Second Battle of Ypres. The 
fumes caused vomiting and suffocation. But German 
commanders had little faith in the gas, and they failed to 
seize that opportunity to launch a major attack. The Al- 
lies also began to use poison gas soon thereafter, and 
gas masks became necessary equipment in the 
trenches. Another new weapon was the flame thrower, 
which shot out a stream of burning fuel. 

The Battle of Verdun. As chief of the German Gen- 
eral Staff, Falkenhayn decided in early 1916 to concen- 
trate on killing enemy soldiers. He hoped that the Allies 
would finally lack the troops to continue the war. Falken- 
hayn chose to attack the French city of Verdun. He be- 
lieved that France would defend Verdun to the last man. 
Fierce bombardment began on February 21. 

Joffre, commander of the French armies, felt that the 
loss of Verdun would severely damage French morale. 
Through spring and summer, the French forces held off 
the attackers. As Falkenhayn predicted, France kept 
pouring men into the battle. However, Falkenhayn had 
not expected the battle to take nearly as many German 
lives as French lives. He halted the unsuccessful assault 
in July 1916. The next month, Hindenburg and Luden- 
dorff—the two German heroes of the Eastern Front—re- 
placed Falkenhayn on the Western Front. Hindenburg 
became chief of the General Staff. Ludendorff, his top 
aide, planned German strategy. 

General Henri Pétain had organized the defense of 
Verdun and was hailed a hero by France. The Battle of 
Verdun became a symbol of the terrible destructiveness 
of modern war. French casualties totaled about 315,000 
men, and German casualties about 280,000. The city it- 
self was practically destroyed. 

The Battle of the Somme. The Allies planned a 
major offensive for 1916 near the Somme River in 


imperial War Museum 


A cry of “Over the top!” sig- 
naled the start of an assault. At ° 
the command, troops scram- 
bled out of their trenches to 
begin the dash toward enemy 
trenches. The Canadian sol- 
diers shown here were fol- 
lowing an officer over the top 
during the Battle of the 
Somme in France in July 1916. 








France. The Battle of Verdun had drained France. Thus, 
the Somme offensive became mainly the responsibility 
_ of the British under General Douglas Haig. 
The Allies attacked on July 1, 1916. Within hours, Brit- 
ain had suffered nearly 60,000 casualties—its worst loss 
in one day of battle. Fierce fighting went on into the fall. 
In September, Britain introduced the first primitive 
_ tanks. But the tanks were too unreliable and too few in 
number to make a difference in the battle. Haig finally 
halted the useless attack in November. At terrible cost, 
the Allies had gained about 7 miles (11 kilometers). The 
Battle of the Somme caused more than 1 million casu- 
alties—over 600,000 Germans, over 400,000 British, and 
_ nearly 200,000 French. In spite of the tragic losses at 
Verdun and the Somme, the Western Front stood as 
solid as ever at the end of 1916. 


The war on other fronts 


During 1915 and 1916, World War I spread to italy 

_ and throughout the Balkans, and activity increased on 

_ other fronts. Some Allied military leaders believed that 
the creation of new battlefronts would break the dead- 
lock on the Western Front. But the war's expansion had 
| little effect on the deadlock. 

The Italian Front. Italy had stayed out of World War 
| during 1914, even though it was a member of the Tri- 

_ ple Alliance with Austria-Hungary and Germany. Italy 
claimed that it was under no obligation to honor the 
agreement because Austria-Hungary had not gone to 
war in self-defense. In May 1915, Italy entered World 
War | on the side of the Allies. In a secret treaty, the Al- 
lies promised to give Italy some of Austria-Hungary's 
territory after the war. In return, Italy promised to attack 
Austria-Hungary. 

The Italians, led by General Luigi Cadorna, hammered 
away at Austria-Hungary for two years ina series of bat- 
_tles along the Isonzo River in Austria-Hungary. Italy suf- 
fered enormous casualties but gained very little terri- 
tory. The Allies hoped that the Italian Front would help 
_ Russia by forcing Austria-Hungary to shift some troops 
_ away from the Eastern Front. Such a shift occurred, but 
it did not help Russia. 

The Dardanelles. After World War | began, the Ot- 
| toman Empire closed the waterway between the Aegean 
} Sea and the Black Sea. It thereby blocked the sea route 
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The Italian Front 


Italy entered the war against Austria-Hungary in May 1915. In 
spite of many bitter battles, the Italians gained very little terri- 
tory. But they wore down the armies of Austria-Hungary. 
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to southern Russia. French and British warships attacked 
the Dardanelles, a strait that formed part of the water- 
way, in February and March 1915. The Allies hoped to 
open a supply route to Russia. However, underwater 
mines halted the assault. 

In April 1915, the Allies landed troops on the Gallipoli 
Peninsula on the west shore of the Dardanelles. Troops 
from Australia and New Zealand played a key role in the 
landing. Ottoman and Allied forces soon became locked 
in trench warfare. A second invasion in August at Suvla 
Bay to the north failed to end the standstill. In Decem- 
ber, the Allies began to evacuate their troops. They had 
suffered about 250,000 casualties in the Dardanelles. 

Eastern Europe. In May 1915, the armies of Germany 
and Austria-Hungary broke through Russian lines in Ga- 
licia, the Austro-Hungarian province that Russia 
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had invaded in 1914. The Russians retreated about 300 
miles (480 kilometers) before they formed a new line of 
defense. In spite of the setback, Czar Nicholas II staged 
two offensives to relieve the pressure on the Allies on 
the Western Front. The first Russian offensive, in March 
1916, failed to pull German troops away from Verdun. 

The second Russian offensive began in June 1916 
under General Alexei Brusilov. Brusilov's army drove 
Austria-Hungary's forces back about 50 miles (80 kilome- 
ters). Within a few weeks, Russia captured about 200,000 
prisoners. To halt the assault, Austria-Hungary had to 
shift troops from the Italian Front to the Eastern Front. 
The Russian offensive nearly knocked Austria-Hungary 
out of the war. But it also exhausted Russia. Each side 
suffered about a million casualties. 

Bulgaria entered World War | in October 1915 to help 
Austria-Hungary defeat Serbia. Bulgaria hoped to re- 
cover land it had lost in the Second Balkan War. In an ef- 
fort to aid Serbia, the Allies landed troops in Thessalo- 
niki (Salonika), Greece. But the troops never reached 
Serbia. By November, the Central Powers had overrun 
Serbia, and Serbia's army had retreated to Albania. 

Romania joined the Allies in August 1916. It hoped to 
gain some of Austria-Hungary’s territory if the Allies 
won the war. By the end of 1916, Romania had lost most 
of its army, and Germany controlled the country’s valu- 
able wheat fields and oil fields. 

The war at sea. Great Britain's control of the seas 
during World War | caused serious problems for Ger- 
many. The British navy blockaded German waters, pre- 
venting supplies from reaching German ports. By 1916, 
Germany suffered a shortage of food and other goods. 


Germany combated British seapower with its subma- 
rines, called U-boats. In February 1915, Germany de- 
clared a submarine blockade of the British Isles and 
warned that it would attack any ship that tried to get 
through the blockade. Thereafter, U-boats destroyed 
great amounts of goods headed for Britain. 

On May 7, 1915, a U-boat torpedoed without warning 
the British passenger liner Lusitania off the coast of Ire- 
land. Among the 1,198 passengers who died were 128 
Americans. The sinking of the Lusitania led U.S. Presi- 
dent Woodrow Wilson to urge Germany to give up un- 
restricted submarine warfare. In September, Germany 
agreed not to attack neutral or passenger ships. 

The warships that Britain and Germany had raced to 
build before World War | remained in home waters dur- 
ing most of the war. There, they served to discourage an 
enemy invasion. The only major encounter between the 
two navies was the Battle of Jutland. It was fought off the 
coast of Denmark on May 31 and June 1, 1916. Admiral 
Sir John Jellicoe commanded a British fleet of 150 war- 
ships. He faced a German fleet of 99 warships under the 
command of Admiral Reinhard Scheer. In spite of Brit- 
ain’s superior strength, Jellicoe acted cautiously. He 
feared that he could lose the entire war in a day because 
the destruction of Britain's fleet would give Germany 
control of the seas. Both sides claimed victory in the Bat- 
tle of Jutland. Although Britain lost more ships than Ger- 
many, it still ruled the seas. 

The war in the air. Great advances in aviation were 
made by the Allies and the Central Powers during 
World War J. Each side competed to produce better air- 
planes than the other side. Airplanes were used mainly 
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On the seas, Germany tried to starve Britain into surrender by 
sinking cargo ships headed for its ports. The ship shown here 
was torpedoed by the German submarine in the foreground. 


to observe enemy activities. The pilots carried guns to 
shoot down enemy planes. But a pilot risked shooting 
himself if a bullet bounced off the propeller. 

In 1915, Germany developed a machine gun timed to 
fire between an airplane's revolving propeller blades. 
The invention made air combat more deadly and led to 
dogfights—clashes between enemy aircraft. A pilot who 
shot down 5 or more enemy planes was called an ace. 
Many aces became national heroes. Germany's Baron 
Manfred von Richthofen, who was known as the Red 
Baron, shot down 80 planes, more than any other ace. 
Other famous aces included Billy Bishop of Canada, 
René Fonck of France, Edward Mannock of Great Brit- 
ain, and Eddie Rickenbacker of the United States. 

Aerial bombing remained in its early stages during 
World War I. In 1915, Germany began to bomb London 
and other British cities from airships called zeppelins. 
But bombing had little effect on the war. 


The final stage 


Allied failures. During 1917, French and British mili- 
tary leaders still hoped that a successful offensive could 
win the war. But German leaders accepted the deadlock 
on the Western Front and improved German defenses. 
In March 1917, German troops were moved back to a 
strongly fortified new battle line in northern France. It 
was Called the Siegfried Line by the Germans and the 
Hindenburg Line by the Allies. The Siegfried Line short- 
ened the Western Front and placed German artillery and 
machine guns to best advantage. It also led to the failure 
of an offensive planned by France. 

General Robert Nivelle had replaced Joffre as com- 
mander in chief of French forces in December 1916. Ni- 
velle planned a major offensive near the Aisne River and 
predicted he would smash through the German line 
within two days. Nivelle’s enthusiasm inspired the 
French troops. Germany's pullback to the Siegfried Line 
did not shake Nivelle’s confidence. 

In April 1917, shortly before Nivelle’s offensive began, 
Canadian forces seized a hill called Vimy Ridge. Many 
Allied troops had fallen in earlier attempts to dislodge 
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the Germans from that height in northern France. 

Nivelle’s offensive opened on April 16, 1917. By the 
end of the day, it was clear that the assault had failed. 
But fighting continued into May. Mutinies broke out 
among the French forces after Nivelle’s offensive col- 
lapsed. The troops had had enough of the pointless 
bloodshed and the horrid conditions on the Western 
Front. They no longer had faith in their leaders. Men 
who had fought bravely for almost three years refused 
to go on fighting. Pétain, the hero of Verdun, replaced 
Nivelle in May 1917. Pétain improved the soldiers’ living 
conditions and restored order. He promised that France 
would remain on the defensive until it was ready to fight 
again. Meanwhile, any further offensives on the Western 
Front remained Britain’s responsibility. 

General Haig was hopeful that a British offensive near 
Ypres would lead to victory. The Third Battle of Ypres, 
also known as the Battle of Passchendaele, began on 
July 31, 1917. For more than three months, British troops 
and a small French force pounded the Germans in an es- 
pecially terrible campaign. Heavy Allied bombardment 
before the infantry attack began had destroyed the 
drainage system around Ypres. Drenching rains then 
turned the water-logged land into a swamp where thou- 
sands of British soldiers drowned. Snow and ice finally 
halted the disastrous battle on November 10. In late No- 
vember, Britain used tanks to break through the Sieg- 
fried Line. But the failure at Ypres had used up the 
troops Britain needed to follow up that success. 

In 1917, first France and then Britain thus saw their 
hopes for victory shattered. Austria-Hungary drove the 
Italians out of its territory in the Battle of Caporetto in 
the fall. A revolution in Russia made the Allied situation 
seem even more hopeless. 


ir 
imperial War Museum from Keystone 
Military aviators played an important role in World War I. Pi- 
lots, such as these members of the British Rayal Flying Corps, 
fought enemy planes in aerial hattles called dogfights. 
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War-weary Russian soldiers retreated in disorder in the sum- 
mer of 1917 after learning that the Germans had smashed 
through their battle line. By year's end, Russia had quit fighting. 


The Russian Revolution. The Russian people suf- 
fered greatly during World War I. By 1917, many of 
them were no longer willing to put up with the enor- 
mous casualties and the severe shortages of food and 
fuel. They blamed Czar Nicholas II and his advisers for 
the country’s problems. Early in 1917, an uprising in Pet- 
rograd (now St. Petersburg) forced Nicholas from the 
throne. The new government continued the war. 

To weaken Russia's war effort further, Germany 
helped V. |. Lenin, a Russian revolutionary then living in 
Switzerland, return to his homeland in April 1917. Seven 
months later, Lenin led an uprising that gained control 
of Russia's government. Lenin immediately called for 
peace talks with Germany. World War | had ended on 
the Eastern Front. 

Germany dictated harsh peace terms to Russia ina 
peace treaty signed in Brest-Litovsk, Russia, on March 3, 
1918. The Treaty of Brest-Litovsk forced Russia to give 
up large amounts of territory, including Finland, Poland, 
Ukraine, Bessarabia, and the Baltic States—Estonia, Livo- 
nia (now Latvia), and Lithuania. The end of the fighting 
on the Eastern Front freed German troops for use on the 
Western Front. The only obstacle to a final German vic- 
tory seemed to be the entry of the United States into the 
war. 

The United States enters the war. At the start of 
World War I, President Wilson had declared the neutral- 
ity of the United States. Most Americans opposed U.S. 
involvement in a European war. But the sinking of the 
Lusitania and other German actions against civilians 
drew American sympathies to the Allies. 

Several events early in 1917 persuaded the United 
States government to enter World War lI. In February, 
Germany returned to unrestricted submarine warfare, 
which it assumed might bring the United States into the 
war. But German military leaders believed that they 
could still win the war by cutting off British supplies. 





They expected their U-boats to starve Britain into surren- 
dering within a few months, long before the United 
States had fully prepared for war. 

Tension between the United States and Germany in- 
creased after the British intercepted and decoded a 
message from Germany's foreign minister, Arthur Zim- 
mermann, to the German ambassador to Mexico. The 
message, known as the “Zimmermann note,” revealed a 
German plot to persuade Mexico to go to war against 
the United States. The British gave the message to Wil- 
son, and it was published in the United States early in 
March. Americans were further enraged after U-boats 
sank several U.S. cargo ships. 

On April 2, Wilson called for war, stating that “the 
world must be made safe for democracy.” Congress de- 
clared war on Germany on April 6. Few people expected 
that the United States would make much of a contribu- 
tion toward ending the war. 

Mobilization. The United States entered World War | 
unprepared for battle. Strong antiwar feelings had ham- 
pered efforts to prepare for war. After declaring war, 
the government worked to stir up enthusiasm for the 
war effort. Government propaganda pictured the war as 
a battle for liberty and democracy. People who still op- 
posed the war faced increasingly unfriendly public 
opinion. They could even be brought to trial under war- 
time laws forbidding statements that might harm the 
successful progress of the war. 

During World War I, U.S. government agencies di- 
rected the nation’s economy toward the war effort. Presi- 
dent Wilson put financier Bernard M. Baruch in charge 
of the War Industries Board, which turned factories into 
producers of war materials. The Food Administration, 
headed by businessman Herbert Hoover, controlled the 
prices, production, and distribution of food. Americans 
observed “meatless” and “wheatless” days in order that 
food could be sent to Europe. 

Manpower was the chief contribution of the United 
States to World War I. The country entered the war with 
a Regular Army of only about 128,000 men. It soon or- 
ganized a draft requiring all men from 21 through 30 
years old to register for military service. The age range 
was broadened to 18 through 45 in 1918. A lottery deter- 
mined who served. Many men enlisted voluntarily, and 
women signed up as nurses and office workers. The 
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A propaganda poster 
urged Americans to buy 
war bonds by showing 
the enemy as a vicious 
killer. Hun was a scornful 
term applied to Germans 
during World War I. 
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/ U.S. armed forces had almost 5 million men and women 

by the end of the war. Of that number, about 23 million 

) men had been drafted. Few soldiers received much 

| training before going overseas because the Allies ur- 

| gently needed them. 

| Before U.S. help could reach the Western Front, the 
Allies had to overcome the U-boat threat in the Atlantic. 

» In May 1917, Britain began to use a convoy system, by 

which cargo ships went to sea in large groups escorted 

by warships. The U-boats proved no match for the war- 

ships, and Allied shipping losses dropped sharply. 

American troops in Europe. The soldiers sent to Eu- 
rope by the U.S. Army made up the American Expedi- 
tionary Forces (AEF). General John J. Pershing, com- 
mander of the AEF, arrived in France in mid-June 1917. 
The first troops landed later that month. Pershing told 
U.S. military authorities that he needed 3 million Ameri- 
can troops, a third of them within the next year. The 
» American officials were shocked. They had planned to 
» send only 650,000 troops in that time. In the end, about 2 
million Americans served in Europe. 

Britain, France, and Italy knew well how desperately 
they needed U.S. manpower by the fall of 1917. In No- 
vember, the Allies formed the Supreme War Council to 
plan strategy. They decided to make their strategy de- 
fensive until U.S. troops reached the Western Front. The 
Allies wanted Americans to serve as replacements and 
fill out their battered ranks. But Pershing was convinced 
that the AEF would make a greater contribution by fight- 
ing as an independent unit. The argument was the major 
wartime dispute between the Europeans and their 
American ally. Pershing generally held firm, though at 
_ times he lent troops to France and Britain. 

The last campaigns. The end of the war on the East- 
) ern Front boosted German hopes for victory. By early 
1918, German forces outnumbered the Allies on the 
Western Front. In spring, Germany staged three offen- 





_ sives. Ludendorff counted on delivering a crushing blow 


to the Allies before Jarge numbers of American troops 
reached the front. He relied on speed and surprise. 
Germany first struck near St.-Quentin, a city in the 
Somme River Valley, on March 21, 1918. By March 26, 
_ British troops had retreated about 30 miles (50 kilome- 
ters). In late March, the Germans began to bombard 
Paris with “Big Berthas.” The enormous guns hurled 
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American gunners crawled 
through a war-torn area of 
northeastern France in the fall 
of 1918 during the last assault 
of World War I. The area lay 
between the Meuse River and 
the Argonne Forest. Almost a 
million U.S. troops took part 
in the assault, known as the 
Meuse-Argonne offensive. 
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shells up to 75 miles (120 kilometers). After the disaster 
at St-Quentin, Allied leaders met to plan a united de- 
fense. In April, they appointed General Ferdinand Foch 
of France to be the supreme commander of the Allied 
forces on the Western Front. 

A second German offensive began on April 9 along 
the Lys River in Belgium. British troops fought stub- 
bornly, and Ludendorff called off the attack on April 30. 
The Allies suffered heavy losses in both assaults, but 
German casualties were nearly as great. 

Germany attacked a third time on May 27 near the 
Aisne River. By May 30, German troops had reached the 
Marne River. American soldiers helped France stop the 
German advance at the town of Chateau-Thierry, less 
than 50 miles (80 kilometers) northeast of Paris. During 
June, U.S. troops drove the Germans out of Belleau 
Wood, a forested area near the Marne. German forces 
crossed the Marne on July 15. Foch ordered a counterat- 
tack near the town of Soissons on July 18. 

The Second Battle of the Marne was fought from July 
15 through Aug. 6, 1918. It marked the turning point of 
World War I. After winning the battle, the Allies ad- 
vanced steadily. On August 8, Britain and France at- 
tacked the Germans near Amiens. By early September, 
Germany had lost all the territory it had gained since 
spring. In mid-September, Pershing led U.S. forces to 
easy victory at St.-Mihiel. 

The last offensive of World War | began on Sept. 26, 
1918. About 900,000 U.S. troops participated in heavy 
fighting between the Argonne Forest and the Meuse 
River. Ludendorff realized that Germany could no longer 
overcome the superior strength of the Allies. 

The fighting ends. The Allies won victories on all 
fronts in the fall of 1918. Bulgaria surrendered on Sep- 
tember 29. British forces under the command of General 
Edmund Allenby triumphed over the Ottoman army in 
Palestine and Syria. On October 30, the Ottoman Empire 
signed an armistice. The last major battle between Italy 
and Austria-Hungary began in late October in Italy. Italy, 
with support from France and Great Britain, defeated 
Austria-Hungary near the town of Vittorio Veneto. 
Austria-Hungary signed an armistice on November 3. 

Germany teetered on the edge of collapse as the war 
continued through October. Britain's naval blockade had 
nearly starved the German people, and widespread 
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discontent led to riots and rising demands for peace. 
Kaiser Wilhelm gave up his throne on November 9 and 
fled to the Netherlands. An Allied delegation headed by 
Foch met with German representatives in a railroad car 
in the Compiégne Forest in northern France. 

In the early morning on Nov. 11, 1918, the Germans 
accepted the armistice terms demanded by the Allies. 
Germany agreed to evacuate the terrorities it had taken 
during the war; to surrender large numbers of arms, 
ships, and other war materials; and to allow the Allied 
powers to occupy German territory along the Rhine 
River. Foch ordered the fighting to stop on the Western 
Front at 11 a.m. World War | was over. 


Consequences of the war 


Destruction and casualties. World War | caused 
immeasurable destruction. Nearly 10 million soldiers 
died as a result of the war—far more than had died in all 
the wars during the previous 100 years. About 21 million 
men were wounded. The enormously high casualties re- 
sulted partly from the destructive powers of new weap- 
ons, especially the machine gun. Military leaders con- 
tributed to the slaughter by failing to adjust to the 
changed conditions of warfare. In staging offensives, 


The Western Front: 1918 


Germany staged three assaults from March to June of 1918. With 
American help, the Allies halted the German advance outside 
Paris in June. Thereafter, the Allies steadily drove the Germans 
back. An armistice ended the fighting on Nov. 11, 1918. 


WORLD BOOK map 
Allies 
Central Powers 
[| Neutral countries 


International baundary 


in 1914 * 


NETHERLANOS 


Farthest German advance 
in June 1918 


—— > Allied forces 
——» German forces 


Major battle 


North Sea 


& 

® 
Ky 
wv 


-e oe » Antwerp N) 

a Ghen 
& 

Ypre Flande 

~ Field 


B® Uw? Lys\River BELGIUM 3 
a Offensive | ee chad > 
Apnl 1978 «Mons = Namur 


Arras 
% Trench Line 
SY March 1918 
~ 
4 Somme 


« Brussels 


Armistice Line 
 / Nov.11, 1918 


Somme R 


Offensive 
4 March-Aprl 1918 


—S$t-Quentin 
anti : 
Pa gantigny ' Aisne eS 
ay IQ ~ May-June.1918 
Second Battle . v 


of Marne | 7 
Bin 1918 Re 
is Meuse-Argonne 


Belleau Wood, ffensive 
June 191 ateau- Sept.-Nav. 191 


May 1918 





orraine 


Troyes 


FRANCE 


50 Mites 


50 Kilometers SWITZERLAND 





they ordered soldiers armed with bayonets into 
machine-gun fire. Only in the last year of the war did 
generals successfully use tanks and new tactics. 

Germany and Russia each suffered about 13 million 
battle deaths during World War |—more than any other 
country. France had the highest percentage of battle 
deaths in relation to its total number of servicemen. It 
lost about 14 million soldiers, or 16 per cent of those 
mobilized. No one knows how many civilians died of 
disease, starvation, and other war-related causes. Some 
historians believe as many civilians died as soldiers. 

Property damage in World War | was greatest in 
France and Belgium. Armies destroyed farms and vil- 
lages as they passed through them or, even worse, dug 
in for battle. The fighting wrecked factories, bridges, 
and railroad tracks. Artillery shells, trenches, and chemi- 
cals made barren the land along the Western Front. 

Economic consequences. World War | cost the 
fighting nations a total of about $337 billion dollars. By 
1918, the war was costing about $10 million an hour. Na- 
tions raised part of the money to pay for the war 
through income taxes and other taxes. But most of the 
money came from borrowing, which created huge 
debts. Governments borrowed from citizens by selling 
war bonds. The Allies also borrowed heavily from the 
United States. In addition, most governments printed 
extra money to meet their needs. But the increased 
money supply caused severe inflation after the war. 

The problem of war debts lingered after World War | 
ended. The Allies tried to reduce their debts by de- 
manding reparations (payments for war damages) from 
the Central Powers, especially Germany. Reparations 
worsened the economic problems of the defeated coun- 
tries and did not solve the problems of the victors. 

World War | seriously disrupted economies. Some 
businesses shut down after workers left for military 
service. Other firms shifted to the production of war ma- 
terials. To direct production toward the war effort, gov- 
ernments took greater control over the economy than 
ever before. Most people wanted a return to private en- 
terprise after the war. But some people expected gov- 
ernment to continue to solve economic problems. 

The countries of Europe had poured their resources 
into World War |, and they came out of the war ex- 
hausted. France, for example, had lost nearly one-tenth 
of its work force. In most European countries, many re- 
turning soldiers could not find jobs. In addition, Europe 
lost many of the markets for its exports while producing 
war goods. The United States and other countries that 
had played a smaller role in the war emerged with in- 
creased economic power. 

Political consequences. World War | shook the 
foundations of several governments. Democratic gov- 
ernments in Britain and France withstood the stress of 
the war. But four monarchies toppled. The first monarch 
to fall was Czar Nicholas II of Russia in 1917. Kaiser Wil- 
helm I! of Germany and Emperor Charles of Austria- 
Hungary left their thrones in 1918. The Ottoman sultan, 
Muhammad VI, fell in 1922. 

The collapse of old empires led to the creation of 
new countries in the years after World War I. The pre- 
war territory of Austria-Hungary formed the independ- 
ent republics of Austria, Hungary, and Czechoslovakia, 
as well as parts of Italy, Poland, Romania, and Yugosla- 
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Cheering the end of World War I, a joyful crowd streamed 
through the streets of a French town on Nov. 11, 1918. The long, 
horrible war had taken the lives of nearly 10 million soldiers. 


via. Russia and Germany also gave up territory to Poland. 


Finland and the Baltic States—Estonia, Latvia, and Lithua- 
nia—gained independence from Russia. Most Arab 
lands in the Ottoman Empire were placed under the 
control of France and Britain. The rest of the Ottoman 
Empire became Turkey. European leaders took national 
groups into account in redrawing the map of Europe 
and thus strengthened the cause of nationalism. 

World War | gave the Communists a chance to seize 
power in Russia. Some people expected Communist 
revolutions to break out elsewhere in Europe. Revolu- 
tionary movements gained strength after the war, but 
Communist governments did not take hold. 

Social consequences. World War | brought enor- 
mous changes in society. The death of so many young 
men affected France more than other countries. During 
the 1920's, France's population dropped because of a 
low birth rate. Millions of people were uprooted by the 
war. Some fled war-torn areas and later found their 
houses, farms, or villages destroyed. Others became ref- 
ugees as a result of changes in governments and nation- 
al borders, especially in central and eastern Europe. 

Many people chose not to resume their old way of 
life after World War I. Urban areas grew as peasants set- 
tled in cities instead of returning to farms. Women filled 


Military casualties in World War I (1914-1918) 


Dead Wounded 
The Allies 
Belgium 14,000 44,700 
British Empire 908,400 2,090,200 
France 1,358,000 t 4,266,000 
Greece 5,000 21,000 
Italy 650,000 947,000 
Portugal 7,200 13,800 
Romania 335,700 t 120,000 
Russia 1,700,000 4,950,000 
Serbia and Montenegro 48,000 143,000 
United States 116,516¢ 234,428 +¢ 
The Central Powers 
Austria-Hungary 1,200,000 3,620,000 
Bulgaria 87,500 152,400 
Germany 1,773,000 4,216,000 
Ottoman Empire 325,000 400,000 


ae 


tincludes missing. 
+Official U.S. government figure 
Source: U.S. War Department, Dec. 10, 1922. 
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jobs in offices and factories after men went to war, and 
they were reluctant to give up their new independence. 
Many countries granted women the vote after the war. 

The distinction between social classes began to blur 
as a result of World War I, and society became more 
democratic. The upper classes, which had traditionally 
governed, lost some of their power and privilege after 
having led the world into an agonizing war. Men of all 
classes had faced the same danger and horror in the 
trenches. Those who had bled and suffered for their 
country came to demand a say in running it. 

Finally, World War | transformed attitudes. Middle- 
and upper-class Europeans lost the confidence and opti- 
mism they had felt before the war. Many people began 
to question long-held ideas. For example, few Euro- 
peans before the war had doubted their right to force 
European culture on the rest of the world. But the de- 
struction and bloodshed of the war shattered the belief 
in the superiority of European civilization. 


The peace settlement 


The Fourteen Points. In January 1918, 10 months be- 
fore World War | ended, President Woodrow Wilson of 
the United States proposed a set of war aims called the 
Fourteen Points. Wilson believed that the Fourteen 
Points would bring about a just peace settlement, which 
he termed “peace without victory.” In November 1918, 
Germany agreed to an armistice. Germany expected that 
the peace settlement would be based on the Fourteen 
Points. 

Eight of Wilson’s Fourteen Points dealt with specific 
political and territorial settlements. The rest of them set 
forth general principles aimed at preventing future wars. 
The last point proposed the establishment of an interna- 
tional association—later called the League of Nations—to 
maintain the peace. See Wilson, Woodrow (The Four- 
teen Points). 

The Paris Peace Conference. In January 1919, repre- 
sentatives of the victorious powers gathered in Paris to 
draw up the peace settlement. They came from 32 na- 
tions. Committees worked out specific proposals at the 
Paris Peace Conterence. But the decisions were made by 
four heads of government called the Big Four. The Big 
Four consisted of Wilson, Britain's Prime Minister David 
Lloyd George, France's Premier Georges Clemenceau, 
and Italy's Prime Minister Vittorio Orlando. 

The Paris Peace Conference largely disregarded the 
lofty principles of the Fourteen Points. The major Euro- 
pean Allies had sacrificed far more than the Americans 
and wanted to be paid back. Wilson focused his efforts 
on the creation of the League of Nations. He yielded to 
France and Britain on many other issues. 

In May 1919, the peace conference approved the 
treaty and presented it to Germany. Germany agreed to 
it only after the Allies threatened to invade. With grave 
doubts, German representatives signed the treaty in the 
Palace of Versailles near Paris on June 28, 1919. The date 
was the fifth anniversary of the assassination of Arch- 
duke Franz Ferdinand. 

In addition to the Treaty of Versailles with Germany, 
the peacemakers drew up separate treaties with the 
other Central Powers. The Treaty of St-Germain was 
signed with Austria in September 1919, the Treaty of 
Neuilly with Bulgaria in November 1919, the Treaty 
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of Trianon with Hungary in June 1920, and the Treaty of 
Sevres with the Ottoman Empire in August 1920. 

Provisions of the treaties that officially ended 
World War | stripped the Central Powers of territory 
and arms and required them to pay reparations. Ger- 
many was punished especially severely. One clause in 
the Treaty of Versailles forced Germany to accept re- 
sponsibility for causing the war. 

Under the Treaty of Versailles, Germany gave up terri- 
tory to Belgium, Czechoslovakia, Denmark, France, and 
Poland and lost its overseas colonies. France gained 
control of coal fields in Germany's Saar Valley for 15 
years. An Allied military force, paid for by Germany, was 
to occupy the west bank of the Rhine River for 15 years. 
Other clauses in the treaty limited Germany's armed 
forces and required the country to turn over war materi- 
als, ships, livestock, and other goods to the Allies. A 
total sum for reparations was not set until 1921. At that 
time, Germany received a bill for about $33 billion. 

The Treaty of St.-Germain and the Treaty of Trianon 
reduced Austria and Hungary to less than a third their 
former area. The treaties recognized the independence 
of Czechoslovakia, Poland, and a kingdom that later be- 
came Yugoslavia. Those new states, along with Italy and 
Romania, received territory that had belonged to Aus- 
tria-Hungary. The Treaty of Sévres took Mesopotamia 
(later renamed Iraq), Palestine, and Syria away from the 
Ottoman Empire. Bulgaria lost territory to Greece and 
Romania. Germany's allies also had to reduce their 
armed forces and pay reparations. 

The postwar world. The peacemakers found it im- 
possible to satisfy the hopes and ambitions of every na- 
tion and national group. The settlements they drew up 
disappointed both the victors and the defeated powers. 


Europe and the Near 


In creating new borders, the peacemakers consid- 
ered the wishes of national groups. However, territorial 
claims overlapped in many cases. For example, Romania 
gained a chunk of land with a large Hungarian popula- 
tion, and parts of Czechoslovakia and Poland had many 
Germans. Such settlements heightened tensions be- 
tween countries. In addition, some Arab nations were 
bitter because they had failed to gain independence. 

Certain borders created by the peace settlements 
made little economic sense. For example, the new coun- 
tries of Austria and Hungary were small and weak and 
unable to support themselves. They had lost most of 
their population, resources, and markets. Austria’s 
largely German population had wanted to unite with 
Germany. But the peace treaties forbade that union. The 
peacemakers did not want Germany to gain territory 
from the war. 

Among the European Allies, Britain entered the post- 
war world the most content. The nation had kept its em- 
pire and control of the seas. But Britain worried that the 
balance of power it wanted in Europe could be upset by 
a severely weakened Germany and a victory by the Com- 
munists in a civil war in Russia. France had succeeded in 
imposing harsh terms on Germany— its traditional foe— 
but not in safeguarding its borders. France had failed to 
obtain a guarantee of aid from Britain and the United 
States in the event of a German invasion. Finally, Italy 
had gained less territory than it had been promised and 
felt it deserved. 

In the United States, the Senate reflected public opin- 
ion and failed to approve the Treaty of Versailles. It 
thereby rejected President Wilson. The treaty would 
have made the United States a member of the League of 
Nations. Many Americans were not yet ready to accept 
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the responsibilities that went along with their country’s 
new power. They feared that the League of Nations 
would entangle the country in European disputes. 

The Treaty of Versailles imposed harsher terms than 
Germany had expected. The responsibility of having ac- 
cepted those terms weakened Germany's government. 
In the 1930's, a strongly nationalist movement led by 
Adolf Hitler gained power in Germany. Hitler promised 
to ignore the Treaty of Versailles and to avenge Ger- 
many’s defeat in World War I. In 1939, Germany invaded 
Poland. World War II had begun. Edward M. Coffman 


Related articles in World Book. See the History section of 
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D. The war at sea 
E. The war in the air 
V. The final stage 
A. Allied failures 
B. The Russian Revolution 
C. The United States enters the war 
D. The last campaigns 
E. The fighting ends 
Vi. Consequences of the war 
A. Destruction and casualties 
B. Economic consequences 
C. Political consequences 
D. Social consequences 
Vil. The peace settlement 
A. The Fourteen Points 
B. The Paris Peace Conference 
C. Provisions of the treaties 
D. The postwar world 


Questions 


What were the four chief causes of World War I? 

What country first used poison gas in World War |? What coun- 
try first used tanks? 

Which World War | heads of government made up the Big 
Four? 

Which countries formed the Triple Entente? The Triple Alliance? 
How did the two alliances differ? 

How did Germany combat British naval power during World 
War I? 

What was the chief contribution made by the United States to 
World War I? 

What was the Schlieffen Plan in World War I? 

Why was the First Battle of the Marne a key Allied victory? 

How did the Treaty of Versailles affect Germany? 

Why did French troops mutiny in 1917? 

How did Germany try to weaken Russia's war effort in 1917? 
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The fighting fronts in World War Il spread to nearly every part of the globe. In Europe and 
northern Africa, they included cities and desert wastes. Little remained standing in Tournai, Bel- 
gium, /eft, after a German bombing raid. Tank warfare kept armies on the run in Egypt, right 


World War Il 


World War II (1939-1945) killed more people, de- 
stroyed more property, disrupted more lives, and prob- 
ably had more far-reaching consequences than any 
other war in history. It brought about the downfall of 
Western Europe as the center of world power and led 
to the rise of the Soviet Union. The development of the 
atomic bomb during the war opened the nuclear age. 

The exact number of people killed because of World 
War Il will never be known. Military deaths probably to- 
taled about 17 million. Civilian deaths were even greater 
as a result of starvation, bombing raids, massacres, epi- 
demics, and other war-related causes. The battle- 
grounds spread to nearly every part of the world. 
Troops fought in the steaming jungles of Southeast Asia, 
in the deserts of northern Africa, and on islands in the 
Pacific Ocean. Battles were waged on frozen fields in the 
Soviet Union, below the surface of the Atlantic Ocean, 
and in the streets of many European cities. 

World War Il began on Sept. 1, 1939, when Germany 
invaded Poland. Germany's dictator, Adolf Hitler, had 
built Germany into a powerful war machine. That ma- 
chine rapidly crushed Poland, Denmark, Luxembourg, 
the Netherlands, Belgium, Norway, and France. By June 
1940, the United Kingdom stood alone against Hitler. 
That same month, Italy joined the war on Germany's 
side. The fighting soon spread to Greece and northern 


Africa. In June 1941, Germany invaded the Soviet Union. 
Japan attacked United States military bases at Pearl Har- 
bor in Hawaii on Dec. 7, 1941, bringing the United States 
into the war. By mid-1942, Japanese forces had con- 
quered much of Southeast Asia and had swept across 
many islands in the Pacific. 

Germany, Italy, and Japan formed an alliance known 
as the Axis. Six other nations eventually joined the Axis. 
The United States, the United Kingdom, China, and the 
Soviet Union were the major powers fighting the Axis. 
They were called the Allies. The Allies totaled 50 nations 
by the end of the war. 

During 1942, the Allies stopped the Axis advance in 
northern Africa, the Soviet Union, and the Pacific. Allied 
forces landed in Italy in 1943 and in France in 1944. In 
1945, the Allies drove into Germany from the east and 
the west. A series of bloody battles in the Pacific 
brought the Allies to Japan's doorstep by the summer of 
1945. Germany surrendered on May 7, 1945, and Japan 
on Sept. 2, 1945. 

An uneasy peace took effect as a war-weary world be- 
gan to rebuild after World War Il. Much of Europe and 
parts of Asia lay in ruins. Millions of people were starv- 
ing and homeless. Europe's leadership in world affairs 
had ended. The United States and the Soviet Union had 
become the world’s most powerful nations. But their 
wartime alliance broke down soon after the war. New 
threats to peace arose as the Soviet Union sought to 
spread Communism in Europe and Asia. 


Causes of the war 


Many historians trace the causes of World War II to 
problems left unsolved by World War I (1914-1918). 
World War | and the treaties that ended it also created 
new political and economic problems. Forceful leaders 
in several countries took advantage of those problems 


James L Stokesbury, the contributor of this article, is a former 
Professor of History at Acadia University and the author of A 
Short History of World War UI. 


to seize power. The desire of dictators in Germany, Italy, 
and Japan to conquer additional territory brought them 
into conflict with democratic nations. 

The Peace of Paris. After World War | ended, repre- 
sentatives of the victorious nations met in Paris in 1919 
to draw up peace treaties for the defeated countries. 
The treaties, known together as the Peace of Paris, fol- 
lowed a long and bitter war. They were worked out in 
haste by countries with opposing goals and failed to sat- 
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_ Battlegrounds in Asia and the Pacific included tropical jungles and vast ocean spaces. Troops 

waded across muddy rivers and crawled through thick vegetation, /eft, in Southeast Asia and on 
Pacific islands. Planes based on aircraft carriers, right, did much of the fighting at sea. 


_ isfy even the victors. Of all the countries on the winning 
_ side, Italy and Japan left the peace conference most dis- 
_ satisfied. Italy gained less territory than it felt it deserved 
_ and vowed to take action on its own. Japan gained con- 


trol of German territories in the Pacific and thereby 


_ launched a program of expansion. But Japan was an- 


gered by the peacemakers’ failure to endorse the princi- 
ple of the equality of all races. 
The countries that lost World War |—Germany, Aus- 


) tria, Hungary, Bulgaria, and Turkey—were especially dis- 
_ satisfied with the Peace of Paris. They were stripped of 

' territory and arms and were required to make repara- 

__ tions (payments for war damages). 


The Treaty of Versailles, which was signed with Ger- 
many, punished Germany severely. The German govern- 
ment agreed to sign the treaty only after the victorious 
powers threatened to invade. Many Germans particu- 
larly resented a clause that forced Germany to accept re- 
sponsibility for causing World War I. 

Economic problems. World War | seriously dam- 
aged the economies of European countries. Both the 
winners and the losers came out of the war deeply in 
debt. The defeated powers had difficulty paying repara- 
tions to the victors, and the victors had difficulty repay- 
ing loans from the United States. The shift from a war- 
time economy to a peacetime economy caused further 
problems. Many soldiers could not find jobs after the 
war. 

Italy and Japan suffered from too many people and 
too few resources after World War I. They eventually 
tried to solve their problems by territorial expansion. In 
Germany, runaway inflation destroyed the value of 
money and wiped out the savings of millions of people. 
In 1923, the German economy neared collapse. Loans 
from the United States helped Germany's government 
restore order. By the late 1920's, Europe appeared to be 
entering a period of economic stability. 

A worldwide business slump known as the Great De- 
pression began in the United States in 1929. By the early 
1930s, it had halted Europe's economic recovery. The 
Great Depression caused mass unemployment and 
spread poverty and despair. It weakened democratic 
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governments and strengthened extreme political move- 
ments that promised to end the economic problems. 
Two movements in particular gained strength. The 
forces of Communism, known as the Left, called for rev- 
olution by the workers. The forces of fascism, called the 
Right, favored strong national government. Throughout 
Europe, the forces of the Left clashed with the forces of 
the Right. The political extremes gained the most sup- 
port in countries with the greatest economic problems 
and the deepest resentment of the Peace of Paris. 

Nationalism was an extreme form of patriotism that 
swept across Europe during the 1800s. Supporters of 
nationalism placed loyalty to the aims of their nation 
above any other public loyalty. Many nationalists viewed 
foreigners and members of minority groups as inferior. 
Such beliefs helped nations justify their conquest of 
other lands and the poor treatment of minorities within 
their borders. Nationalism was a chief cause of World 
War I, and it grew even stronger after that war. 

Nationalism went hand in hand with feelings of na- 
tional discontent. The more people felt deprived of na- 
tional honor, the more they wished to see their country 
powerful and able to insist on its rights. Many Germans 
felt humiliated by their country’s defeat in World War | 
and its harsh treatment under the Treaty of Versailles. 
During the 1930's, they enthusiastically supported a vio- 
lently nationalistic organization called the Nazi Party. The 
Nazi Party declared that Germany had a right to become 
strong again. Nationalism also gained strength in Italy 
and Japan. 

The Peace of Paris established an international organi- 
zation called the League of Nations to maintain peace. 
But nationalism prevented the League from working ef- 
fectively. Each country backed its own interests at the ex- 
pense of other countries. Only weak countries agreed to 
submit their disagreements to the League of Nations for 
settlement. Strong nations reserved the right to settle 
their disputes by threats or, if tough talk failed, by force. 

The rise of dictatorships. The political unrest and 
poor economic conditions that developed after World 
War | enabled dictatorships to arise in several countries, 
especially in those countries that lacked a tradition of 
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democratic government. During the 1920's and 1930's, 
dictatorships came to power in the Soviet Union, Italy, 
Germany, and Japan. They held total power and ruled 
without regard to law. The dictatorships used terror and 
secret police to crush opposition to their rule. People 
who objected risked imprisonment or execution. 

In the Soviet Union, the Communists, led by V. I. 
Lenin, had seized power in 1917. Lenin set up a dictator- 
ship that firmly controlled the country by the time he 
died in 1924. After Lenin's death, Joseph Stalin and other 
leading Communists struggled for power. Stalin elimi- 
nated his rivals one by one and became the Soviet dicta- 
10h inl 929" 

In Italy, economic distress after World War [ led to 
strikes and riots. As a result of the violence, a strongly 
nationalistic group called the Fascist Party gained many 
supporters. Benito Mussolini, leader of the Fascists, 
promised to bring order and prosperity to Italy. He 
vowed to restore to Italy the glory it had known in the 
days of the ancient Roman Empire. By 1922, the Fascists 
had become powerful enough to force the king of Italy 
to appoint Mussolini premier. Mussolini, who took the 
title // Duce (the Leader), soon began to establish a dicta- 
torship. 

In Germany, the Nazi Party made spectacular gains as 
the Great Depression deepened during the early 1930's. 
Many Germans blamed all their country’s economic 
woes on the hated Treaty of Versailles, which forced 
Germany to give up territory and resources and pay 
large reparations. In 1933, Adolf Hitler, the leader of the 
Nazis, was appointed chancellor of Germany. Hitler, 


The world at war: 
1939-1945 
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who was called der Fiihrer (the Leader), soon made Ger- 
many a dictatorship. He vowed to ignore the Versailles 
Treaty and to avenge Germany's defeat in World War I. 
Hitler preached that Germans were a “superior race” and 
that such peoples as Jews and Slavs were inferior. He 
began a campaign of hatred against Jews and Commu- 
nists and promised to rid the country of them. Hitler’s 
extreme nationalism appealed to many Germans. 

In Japan, military officers began to hold political of- 
fice during the 1930's. By 1936, they had strong control 
of the government. Japan's military government glorified 
war and the training of warriors. In 1941, General Hideki 
Tojo became premier of Japan. 

Aggression on the march. Japan, Italy, and Ger- 
many followed a policy of aggressive territorial expan- 
sion during the 1930's. They invaded weak lands that 
could be taken over easily. The dictatorships knew what 
they wanted, and they grabbed it. The democratic coun- 
tries responded with timidity and indecision to the ag- 
gression of the dictatorships. 

Japan was the first dictatorship to begin a program of 
conquest. In 1931, Japanese forces seized control of 
Manchuria, a region of China rich in natural resources. 
Some historians consider Japan’s conquest of Manchu- 
ria as the real start of World War II. Japan made Man- 
churia a puppet state called Manchukuo. In 1937, Japan 
launched a major attack against China. It occupied most 
of eastern China by the end of 1938, though the two 
countries had not officially declared war. Japan’s military 
leaders began to speak about bringing all of eastern 
Asia under Japanese control. 


Germany, Italy, Japan, and their Axis partners fought Great Britain, the Soviet Union, the United 
States, and the other Allies in World War Il. This map shows the Allies and the lands controlled by 


the Axis nations at the height of their power. Few countries remained neutral. 
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country by May 1936. 





The warring nations 





The Allies 


Australia (Sept. 3, 1939) 
Belgium (May 10, 1940) 

| Bolivia (April 7, 1943) 
Brazil (Aug. 22, 1942) 
Canada (Sept. 10, 1939) 

Chile (Feb. 14, 1945) 

f China (Dec. 9, 1941) 
Colombia (Nov. 26, 1943) 

Costa Rica (Dec. 8, 1941) 

Cuba (Dec. 9, 1941) 

Czechoslovakia 

(Dec. 16, 1941) 
Denmark (April 9, 1940) 
' Dominican Republic 
(Dec. 8, 1941) 

Ecuador (Feb. 2, 1945) 

Egypt (Feb. 24, 1945) 

_ El Salvador (Dec. 8, 1941) 
Ethiopia (Dec. 1, 1942) 

_ France (Sept. 3, 1939) 

Greece (Oct. 28, 1940) 

Guatemala (Dec. 9, 1941) 

- Haiti (Dec. 8, 1941) 

- Honduras (Dec. 8, 1941) 
india (Sept. 3, 1939) 

' Iran (Sept. 9, 1943) 








Irag (Jan. 16, 1943) 
_) Lebanon (Feb. 27, 1945) 
_ Liberia (jan. 26, 1944) 


_, Luxembourg (May 10, 1940) 


» Mexico (May 22, 1942) 


| Dates are those on which each country entered the war 


Italy looked to Africa to fulfill its ambitions for an em- 
| pire. In 1935, Italian troops invaded Ethiopia, one of the 
_ few independent countries in Africa. The Italians used 
_machine guns, tanks, and airplanes to overpower Ethio- 
' pia’s poorly equipped army. They had conquered the 


Soon after Hitler took power, he began to build up 
Germany's armed forces in violation of the Treaty of Ver- 
. sailles. In 1936, Hitler sent troops into the Rhineland, a 
region of Germany along the banks of the Rhine River. 
Under the treaty, the Rhineland was to remain free of 
troops. In March 1938, German soldiers marched into 
_ Austria and united it with Germany. Many people in Ger- 
many and Austria welcomed that move. 
_ The acts of aggression were easy victories for the dic- 
| tatorships. The League of Nations proved incapable of 
stopping them. It lacked an army and the power to en- 
force international law. The United States had refused to 
join the League or become involved in European dis- 
putes. The United Kingdom and France were unwilling 
to risk another war so soon after World War |. They 
knew they would bear the burden of any fighting. 

The aggressors soon formed an alliance. In 1936, Ger- 
many and Italy agreed to support one another's foreign 
_ policy. The alliance was known as the Rome-Berlin Axis. 
Japan joined the alliance in 1940, and it became the 
-Rome-Berlin-Tokyo Axis. 
The Spanish Civil War. A civil war tore Spain apart 
. from 1936 to 1939. In 1936, many of Spain's army offi- 


Argentina (March 27, 1945) 
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Members of the Nazi Party marched ina rally in Nuremberg, 
Germany, in 1938. Their banners bore the Nazi emblem, the 


swastika. The Nazi Party gained control of Germany in 1933. 

Mongolian People’s Republic 

(Aug. 9, 1945) 
Netherlands (May 10, 1940) 
New Zealand (Sept. 3, 1939) 
Nicaragua (Dec. 8, 1941) 
Norway (April 9, 1940) 
Panama (Dec. 7, 1941) 
Paraguay (Feb. 8, 1945) 
Peru (Feb. 11, 1945) 
Poland (Sept. 1, 1939) 
San Marino (Sept 24, 1944) 
Saudi Arabia (March 1, 1945) 
South Africa (Sept. 6, 1939) 
Soviet Union (June 22, 1941) 
Syria (Feb. 26, 1945) 
Turkey (Feb. 23, 1945) 
United Kingdom 

(ISEpts ay 1947) 
United States (Dec. 8, 1941) 
Uruguay (Feb. 22, 1945) 
Venezuela (Feb. 16, 1945) 
Yugoslavia (April 6, 1941) 
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The Axis 


Bulgaria (April 6, 1941) 
Finland (June 25, 1941) 
Germany (Sept. 1, 1939) 
Hungary {April 10, 1941) 
Italy June 10, 1940) 
Japan (Dec. 7, 1941) 
Romania (June 22, 1941) 
Thailand (Jan. 25, 1942) 





Lee Lockwood, Black Star 
Two European dictators, Adolf Hitler of Germany, /eft, and 
Benito Mussolini of Italy, right, dreamed of powerful empires. 
Their actions plunged much of Europe and Africa into war. 


472 World War ll 





AP/Wide World 


The glorification of military power accompanied the rise of 
a dictatorship in Japan during the 1930's. This military band was 
showered with confetti as it marched through Tokyo in 1937. 


cers revolted against the government. The army rebels 
chose General Francisco Franco as their leader. Franco's 
forces were known as Nationalists or Rebels. The forces 
that supported Spain’s elected government were called 
Loyalists or Republicans. The Spanish Civil War drew 
worldwide attention. During the war, the dictatorships 
again displayed their might while the democracies re- 
mained helpless. 

Hitler and Mussolini sent troops, weapons, aircraft, 
and advisers to aid the Nationalists. The Soviet Union 
was the only power to help the Loyalists. France, Britain, 
and the United States decided not to become involved. 
However, Loyalist sympathizers from many countries 
joined the International Brigades that the Communists 
formed to fight in Spain. 

The last Loyalist forces surrendered on April 1, 1939, 
and Franco set up a dictatorship in Spain. The Spanish 
Civil War served as a military proving ground for World 
War 1] because Germany, Italy, and the Soviet Union 


used it to test weapons and tactics. The war in Spain was — 
also a rehearsal for World War II in that it split the 
world into forces that either supported or opposed Na- 
zism and Fascism. 

The failure of appeasement. Hitler prepared to 
strike again soon after Germany absorbed Austria in 
March 1938. German territory then bordered Czechoslo- 
vakia on three sides. Czechoslovakia had become an in- 
dependent nation after World War |. Its population con- 
sisted of many nationalities, including more than 3 
million people of German descent. Hitler sought control 
of the Sudetenland, a region of western Czechoslovakia 
where most of the Germans lived. Urged on by Hitler, 
the Sudeten Germans began to clamor for union with 
Germany. 

Czechoslovakia was determined to defend its terri- 
tory. France and the Soviet Union had pledged their 
support. As tension mounted, Britain's Prime Minister 
Neville Chamberlain tried to restore calm. Chamberlain 
wished to preserve peace at all cost. He believed that 
war could be prevented by meeting Hitler's demands. 
That policy became known as appeasement. 

Chamberlain had several meetings with Hitler during 
September 1938 as Europe teetered on the edge of war. 
Hitler raised his demands at each meeting. On Septem- 
ber 29, Chamberlain and French Premier Edouard Dala- 
dier met with Hitler and Mussolini in Munich, Germany. 
Chamberlain and Daladier agreed to turn over the Sude- 
tenland to Germany, and they forced Czechoslovakia to 
accept the agreement. Hitler promised that he had no 
more territorial demands. 

The Munich Agreement marked the height of the pol- 
icy of appeasement. Chamberlain and Daladier hoped 
that the agreement would satisfy Hitler and prevent 
war—or that it would at least prolong the peace until 
Britain and France were ready for war. The two leaders 
were mistaken on both counts. 

The failure of appeasement soon became clear. Hitler 
broke the Munich Agreement in March 1939 and seized 
the rest of Czechoslovakia. He thereby added Czecho- 
slovakia’s armed forces and industries to Germany's mili- - 
tary might. In the months before World War I] began, 
Germany's preparations for war moved ahead faster 
than did the military build-up of Britain and France. 


Early stages of the war 


During the first year of World War Il, Germany won a 
series of swift victories over Poland, Denmark, Luxem- 
bourg, the Netherlands, Belgium, Norway, and France. 
Germany then attempted to bomb Britain into surren- 
dering, but it failed. 

The invasion of Poland. After Hitler seized Czecho- 
slovakia, he began demanding territory from Poland. 
Great Britain and France pledged to help Poland if Ger- 
many attacked it. Yet the two powers could aid Poland 
only by invading Germany, a step that neither chose to 
take. Britain had only a small army. France had prepared 
to defend its territory, not to attack. 

Great Britain and France hoped that the Soviet Union 
would help defend Poland. But Hitler and Stalin shocked 


the world by becoming allies. On Aug. 23, 1939, Ger- 
many and the Soviet Union signed a nonaggression pact 
—in which they agreed not to go to war against each 
other. They secretly decided to divide Poland between 
themselves. 

On Sept. 1, 1939, Germany invaded Poland and began 
World War II. Poland had a fairly large army but little 
modern equipment. The Polish army expected to fight 
along the country’s frontiers. However, the Germans in- 
troduced a new method of warfare they called b/itzkrieg 
(lightning war). The blitzkrieg stressed speed and sur- 
prise. Rows of tanks smashed through Poland's defenses 
and rolled deep into the country before the Polish army 
had time to react. Swarms of German dive bombers 


Germany's blitzkrieg (lightning war) overran Poland at the 
_ outbreak of World War II. In Tczew, the people deserted the 
streets as German armored vehicles rumbled through, above. 


_and fighter aircraft knocked out communications and 
» pounded battle lines. 

The Poles fought bravely. But Germany's blitzkrieg 
threw their army into confusion. On Sept. 17, 1939, So- 
viet forces invaded Poland from the east. By late Sep- 
» tember, the Soviet Union occupied the eastern third of 

» Poland, and Germany had swallowed up the rest. 
‘The Phony War. Great Britain and France declared 
war on Germany on Sept. 3, 1939, two days after the in- 
vasion of Poland. But the two countries stood by while 
) Poland collapsed. France moved troops to the Maginot 
Line, a belt of steel and concrete fortresses it had built 





’ after World War | along its border with Germany. Britain 


sent a small force into northern France. Germany sta- 
| tioned troops on the Siegfried Line, a strip of defenses 


Hitler built in the 1930's opposite the Maginot Line. The 


two sides avoided fighting in late 1939 and early 1940. 
Journalists called the period the Phony War. 

The conquest of Denmark and Norway. Valuable 
shipments of iron ore from Sweden reached Germany 
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|The evacuation of Dunkerque rescued about 338,000 Allied soldiers in 1940. While the 
| Germans attacked, every available British vessel, including small craft like those above, 
ferried the troops to safety. At the right, soldiers waded out to a ship. 
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by way of Norway's port of Narvik. Hitler feared British 
plans to cut off those shipments by laying explosives in 
Norway's coastal waters. In April 1940, German forces 
invaded Norway. They conquered Denmark on the way. 
Britain tried to help Norway, but Germany's airpower 
prevented many British ships and troops from reaching 
the country. Norway fell to the Germans in June 1940. 
The conquest of Norway secured Germany's shipments 
of iron ore. Norway also provided bases for German 
submarines and aircraft. 

Chamberlain, the champion of appeasement, re- 
signed after the invasion of Norway. Winston Churchill 
replaced him as Britain's prime minister on May 10, 
1940. Churchill told the British people he had nothing to 
offer them but “blood, toil, tears, and sweat.” 

The invasion of the Low Countries. The Low 
Countries—Belgium, Luxembourg, and the 
Netherlands—hoped to remain neutral after World War 
Il began. However, Germany launched a blitzkrieg 
against them on May 10, 1940. The Low Countries imme- 
diately requested Allied help. But Luxembourg surren- 
dered in one day, and the Netherlands in five days. Brit- 
ish and French forces rushed into Belgium and fell into 
a German trap. As the Allied forces raced northward, the 
main German invasion cut behind them through the Bel- 
gian Ardennes Forest to the south. The Germans 
reached the English Channel on May 21. They had nearly 
surrounded Allied forces in Belgium. 

King Leopold III of Belgium surrendered on May 28, 
1940. His surrender left the Allied forces trapped in Bel- 
gium in great danger. They were retreating toward the 
French seaport of Dunkerque on the English Channel. 
Britain sent all available craft to rescue the troops. The 
rescue fleet included destroyers, yachts, ferries, fishing 
vessels, and motorboats. Under heavy bombardment, 
the vessels evacuated about 338,000 troops from May 26 
to June 4. The evacuation of Dunkerque saved most of 
Britain's army. But the army left behind all its tanks and 
equipment. The remaining Allied troops in Dunkerque 
surrendered on June 4, 1940. 
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World War !lin Europe Germany's powerful war machine brought much of Europe under Axis control during the early 
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The fall of France. France had expected to fight 
along a stationary battlefront and had built the Maginot 
Line for its defense. But German tanks and aircraft went 
around the Maginot Line. The Germans passed north of 
the Maginot Line as they swept through Luxembourg 
and Belgium and into northern France in May 1940. They 
launched a major assault against France on June 5. The 
blitzkrieg sent French forces reeling backward. As 
France neared collapse, Italy declared war on France 
and Great Britain on June 10. 

German troops entered Paris on June 14, 1940. The 
French government had already fled the capital. Paul 


stages of the war. By November 1942, Axis-controlled territory extended from Norway to northern 
Africa and from France to the Soviet Union. That month, Allied forces invaded northern Africa. 
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Reynaud had become premier of France in March. Rey- 
naud wanted to fight on. But many of his generals and 
cabinet officers believed that the battle for France was 
lost. Reynaud resigned, and a new French government 
agreed to an armistice (truce) on June 22. 

Under the terms of the armistice, Germany occupied 
the northern two-thirds of France and a strip of western 
France along the Atlantic Ocean. Southern France re- 
mained in French control. The town of Vichy became 
the capital of unoccupied France. Marshal Henri Petain, 
a French hero of World War I, headed the Vichy govern- 
ment. He largely cooperated with the Germans. Then in 





_ Important dates in Europe 
and northern Africa: 1939-1942 


Sept. 1 
Sept. 3 


April 9 
May 10 
June 10 
June 22 
July 10 


April 6 
_ June 22 
— Sept. 8 


Aug. 25 
Oct. 23 
Nov. 8 





1939 


Germany invaded Poland, starting World War II. 
Britain and France declared war on Germany. 


1940 


Germany invaded Denmark and Norway. 
Germany invaded Belgium and the Netherlands. 
Italy declared war on France and Great Britain. 
France signed an armistice with Germany. 
Battle of Britain began. 


1941 
Germany invaded Greece and Yugoslavia. 
Germany invaded the Soviet Union. 
German troops completed the blockade of Lenin- 
grad, which lasted until January 1944. 
1942 


Hitler ordered his forces to capture Stalingrad. 
Britain attacked the Axis at El Alamein in Egypt. 
Allied troops landed in Algeria and Morocco. 


November 1942, German troops occupied all France. 

One of the French generals, Charles de Gaulle, had 
_ escaped to Britain after France fell. In radio broadcasts 
_ to France, he urged the people to carry on the fight 
against Germany. The troops who rallied around de 
Gaulle became known as the Free French forces. 

The Battle of Britain. Hitler believed that Great Brit- 
ain would seek peace with Germany after the fall of 
France. But Britain fought on alone. Hitler made prepara- 
tions to cross the English Channel and invade southern 
England. Before the Germans could invade, however, 
they had to defeat Britain's Royal Air Force (RAF). The 
Battle of Britain, which began in July 1940, was the first 
, battle ever fought to control the air. 

In August 1940, the German air force, the Luftwaffe, 
began to attack RAF bases. Germany's aircraft out-num- 

bered those of the RAF. But radar stations along Eng- 
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After France fell, victorious German soldiers paraded down 
the Champs Elysées, the famous Paris boulevard. France's sur- 
render in June 1940 left Britain alone to fight Germany. 


land's coast provided warning of approaching German 
planes and helped the RAF intercept them. 

Each side greatly overestimated the number of enemy 
planes it had shot down. By September 1940, the Luft- 
waffe mistakenly believed it had destroyed the RAF. The 
Germans then halted their strikes against RAF bases and 
began to bomb London and other civilian targets. They 
hoped to weaken civilian morale and force Britain to 
surrender. Air raids known as the Blitz took place nearly 
every night through the fall and the winter. In May 1941, 
Germany finally gave up its attempts to defeat Britain 
from the air. 

Hitler's decision to end the attacks on the RAF en- 
abled Britain to rebuild its air force. Britain's survival was 
immensely important later in the war because the coun- 
try served as a base for the Allied /iberation (freeing) of 
Europe from Nazi rule. 
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The bombing of London, called the Blitz, began in September 
1940 and caused much ruin, /eft. Londoners sought safety in 
subway tunnels during the nightly raids, above. In May 1941, 
Germany stopped trying to bomb Britain into surrendering. 
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World War II had become a global conflict by the end 
of 1941. Fighting spread to Africa, the Balkan Peninsula 
of southeastern Europe, and the Soviet Union. The Axis 
and the Allies also battled each other at sea. In Decem- 
ber 1941, the United States entered the war. 

Fighting in Africa. The Italians opened battlefronts 
in Africa at about the time of the Battle of Britain. Mus- 
solini expected easy victories over the small British 
forces in British Somaliland (now northern Somalia) and 
Egypt. In August 1940, the Italians pushed eastward from 
Ethiopia and overran the forces in British Somaliland. 
The following month, Italian forces that were stationed 
in Libya invaded Egypt. 

For two years, the fighting seesawed back and forth 
across Libya and Egypt. Britain fought to keep the Axis 
out of Egypt. Axis control of Egypt would have cut Brit- 
ain off from oil fields in the Middle East and from the 
Suez Canal, the shortest sea route to Britain's empire in 
Asia. Britain struck back at the Italians in December 
1940, sweeping them out of Egypt and back into Libya. 
However, an Italian invasion of Greece then drew part of 
Britain's force from Africa and ended the advance. 

Early in 1941, Hitler sent tank units trained in desert 
warfare to help the Italians in northern Africa. The tank 
units, known as the Afrika Korps, were led by General 
Erwin Rommel. Rommel's clever tactics earned him the 
nickname “The Desert Fox.” During the spring, Rommel 
recaptured the Libyan territory the Italians had lost and 
drove into Egypt. The British again pushed the Axis 
forces back into Libya. In May 1942, Rommel broke 
through British lines and reached El Alamein, only 200 
miles (320 kilometers) from the Suez Canal. 

However, the Germans did not save Mussolini's em- 
pire in eastern Africa. By May 1941, Britain had defeated 
the Italians in British Somaliland and Ethiopia. 





Suddeutscher Verlag 


The war spreads 


Fighting in the Balkans. Hitler used threats to force 
Bulgaria, Hungary, and Romania into joining the Axis. 
Those countries supplied Germany with food, petro- 
leum, and other goods. Yugoslavia’s government signed 
an agreement with the Axis in March 1941. But Yugosla- | 
vias armed forces rebelled and overthrew the govern- 
ment. An enraged Hitler ordered that Yugoslavia be 
crushed. German troops began to pour into the country 
on April 6. Yugoslavia surrendered 11 days later. During 
that time, Hitler had to rescue Mussolini's troops else- 
where on the Balkan Peninsula. 

Mussolini had tired of playing Hitler's junior partner, 
and he badly wanted a victory to boost his standing. In 
October 1940, Italian forces based in Albania invaded 
Greece. They expected to defeat the poorly equipped 
Greek army easily. The Greeks fought fiercely, though 
they were greatly outnumbered. By December, they had 
driven the Italians out of Greece and had overrun part of | 
Albania. Britain sent a small force to help Greece. But in 
April 1941, a much larger German force came to the aid 
of the Italians. By the end of April, the Axis controlled 
Greece. 

British troops in Greece withdrew to the island of 
Crete in the Mediterranean Sea. On May 20, 1941, thou- 
sands of German paratroopers descended on Crete and 
seized an airfield. More German troops then landed. The 
first airborne invasion in history gave Germany an im- 
portant base in the Mediterranean by the end of May. 

The defeats in the Balkans were serious blows to Brit- 
ain. However, some historians believe that the detours 
into Yugoslavia and Greece were costly for Hitler be- 
cause they delayed his invasion of the Soviet Union. Hit-  ; 
ler confidently predicted victory over the Soviet Union - 
within eight weeks, and he had failed to prepare for a 
winter war. 
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In the Battle of the Atlantic, German submarines, called U-boats, sank ships headed for Britain. 
Britain's survival depended on shipments across the Atlantic from North America. At the left, a U- 
boat surfaced to look for targets. At the right, a U-boat officer prepared to launch a torpedo. 


| Soviet Union proved to be uneasy partners. Hitler 
| viewed the Soviet Union as Germany's chief enemy. He 
feared Soviet ambitions to expand in eastern Europe. 
Hitler also wanted control of Soviet wheat fields and oil 
fields. His 1939 nonaggression pact with Stalin served 

| merely to keep the Soviet Union out of the war while 
| Germany overran western Europe. 
|| Stalin distrusted Hitler, and he sought to obtain more 





naval bases and to strengthen Soviet borders. In Novem- 


ber 1939, the Soviet Union invaded Finland. The Finns 
surrendered in March 1940 after a fierce fight. In the 
summer, the Soviet Union seized the countries of Esto- 
nia, Latvia, and Lithuania along the Baltic Sea. 

_ Germany's invasion of the Soviet Union, which was 
code-named Operation Barbarossa, began on June 22, 


| 1941. It took the Soviet Union by surprise. German tanks 





_weeks of the campaign, the German armies encircled 
_and killed or captured hundreds of thousands of Soviet 


\troops. As the Germans advanced, the Soviet people de- 


stroyed factories, dams, railroads, food supplies, and 

anything else that might be useful to the enemy. The 

Germans appeared headed for victory by late July. They 
~ then began to make mistakes. 

‘Hitler's generals wanted to press on to Moscow. But 
Hitler overruled them. Instead, he reinforced the Ger- 
_man armies heading north toward Leningrad (now St. 

| Petersburg) and south toward the Crimean Peninsula on 

the Black Sea. While the Germans wasted time transfer- 
ring forces, Stalin brought in fresh troops. The German 

_ advance slowed in September, though the Germans 
took the city of Kiev. Heavy rains fell in October, and 
German tanks and artillery bogged down in mud. 

By November 1941, the Germans had surrounded 
Leningrad and had begun to encircle Moscow. They 
\ reached the suburbs of Moscow by early December. 

, The temperature then plunged to —40 °F (—40°C). An 


unusually severe Soviet winter had begun early. German 


The invasion of the Soviet Union. Germany and the 


smashed through Soviet battle lines. During the first few 
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troops lacked warm clothing and suffered from frost- 
bite. Their tanks and weapons broke down in the bitter 
cold. Winter had saved the Soviet Union. 

The Battle of the Atlantic. Britain's survival in World 
War II depended on shipments of food, war materials, 
and other supplies across the Atlantic Ocean from North 
America. Throughout the war, Germany tried to destroy 
such shipments, while Britain struggled to keep its At- 
lantic shipping lanes open. 

Germany's surface fleet was far too weak to challenge 
Britain's Royal Navy in battle during World War II. But 
individual German battleships attacked British cargo 
vessels. The Royal Navy hunted down and sank such 
raiders one by one. The biggest operation was against 
the powerful German battleship Bismarck. In May 1941, 
a fleet of British warships chased, trapped, and finally 
sank the Bismarck about 600 miles (970 kilometers) off 
the coast of France. Afterward, Germany rarely allowed 
its large warships to leave harbor. 

The greatest threat to British shipping came from Ger- 
man submarines, called Unterseeboote or U-boats. The 
U-boats prowled the Atlantic, torpedoing any Allied 
cargo ships they spotted. The conquest of Norway and 
of France gave Germany excellent bases for its U-boats. 
To combat the U-boats, Britain began to use a convoy 
system. Under that system, cargo ships sailed in large 
groups escorted by surface warships. But Britain had 
few such ships available for escort duty. 

From 1940 to 1942, Germany appeared to be winning 
the Battle of the Atlantic. Each month, U-boats sank thou- 
sands of tons of Allied shipping. But the Allies gradually 
overcame the U-boat danger. They used radar and an 
underwater detection device called sonar to locate Ger- 
man submarines. Long-range aircraft bombed U-boats 
as they surfaced. Shipyards in North America stepped 
up their production of warships to accompany convoys. 
By mid-1943, the Allies were sinking U-boats faster than 
Germany could replace them. The crisis in the Atlantic 
had passed. 


The United States enters the war 


After World War II began in Europe in 1939, President 


Franklin D. Roosevelt announced the neutrality of the 
United States. Canada declared war on Germany almost 
_ at once. As part of the British Commonwealth of Na- 
‘\tions, it entered the war on Sept. 10, 1939, one week 
_jafter Great Britain did. 
|| The majority of people in the United States thought 
‘that their country should stay out of World War II. Yet 
‘most Americans hoped for an Allied victory. Roosevelt 
a other interventionists urged all aid “short of war" to 
‘nations fighting the Axis. They argued that an Axis vic- 
_tory would endanger democracies everywhere. /sola- 
| ‘tionists, on the other hand, opposed U.S. aid to warring 
Byetions. They accused Roosevelt of steering the nation 
sinto a war it was not prepared to fight. 
 Allthe countries in North and South America eventu- 
ally declared war on the Axis. But only Brazil, Canada, 
Mexico, and the United States sent troops. The United 
States played a key role in the final Allied victory. 








The arsenal of democracy. Roosevelt hoped to de- 
feat the Axis powers by equipping the nations fighting 
them with ships, tanks, aircraft, and other war materials. 
Roosevelt appealed to the United States to become 
what he called “the arsenal of democracy.” 

At the start of World War II, U.S. neutrality laws for- 
bade the sale of arms to warring nations. Congress soon 
changed the laws to help Britain and France. A new law 
permitted warring nations to buy arms for cash. But by 
late 1940, Britain had nearly run out of funds for arms. 
Roosevelt then proposed the Lend-Lease Act, which 
would permit him to lend or lease raw materials, equip- 
ment, and weapons to any nation fighting the Axis. Con- 
gress approved the act in March 1941. In all, 38 nations 
received a total of about $50 billion in aid under Lend- 
Lease. More than half the aid went to the British Empire 
and about a fourth to the Soviet Union. 

Japan attacks. Japan, not Germany, finally plunged 
the United States into World War II. By 1940, Japanese 
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forces were bogged down in China. The Chinese gov- 
ernment, led by Chiang Kai-shek, had fled to central 
China. But China refused to give up. To force China to 
surrender, Japan decided to cut off supplies reaching 
China from Southeast Asia. Japan also wanted the rich 
resources of Southeast Asia for itself. Japan’s military 
leaders spoke of building an empire, which they called 
the Greater East Asia Co-Prosperity Sphere. 

The United States opposed Japan's expansion in 
Southeast Asia. In 1940, Japanese troops occupied 
northern Indochina (today part of Laos and Vietnam). In 
response, the United States cut off important exports to 
Japan. Japanese industries relied heavily on petroleum, 
scrap metal, and other raw materials from the United 
States. Tension rose after Japan seized the rest of Indo- 
china in 1941. Roosevelt then barred the withdrawal of 
Japanese funds from American banks. 


The attack on Pearl Harbor 
by Japanese planes on Dec. 7, 
1941, drew the United States 
into World War Il. The air raid” 
crippled the U.S. Pacific Fleet. 
Within hours, 21 ships and 
more than 300 planes had 
been damaged or destroyed. 
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General Hideki Tojo became premier of Japan in Oc- 
tober 1941. Tojo and Japan's other military leaders real- 
ized that only the United States Navy had the power to 
block Japan‘s expansion in Asia. They decided to cripple 
the U.S. Pacific Fleet with one forceful blow. 

On Dec. 7, 1941, Japanese aircraft attacked without 
warning the U.S. Pacific Fleet at anchor in Pearl Harbor 
in Hawaii. The bombing of Pearl Harbor was a great suc- 
cess for Japan at first. It disabled much of the Pacific 
Fleet and destroyed many aircraft. But in the long run, 
the attack on Pearl Harbor proved disastrous for Japan. It 
propelled enraged Americans to arms. 

The United States, Canada, and Great Britain declared | 
war On Japan on Dec. 8, 1941. The next day, China de- | 
clared war on the Axis. Germany and Italy declared war 
on the United States on December 11. World War II had — 
become a global conflict. 


The Allies Attack in Europe and Northern Africa 


Allied defeats in Europe ended late in 1941. Soviet 
forces held off the German advance in eastern Europe in 
1942 and won a major victory at Stalingrad in 1943. The 
Allies invaded northern Africa in 1942 and forced Italy to 
surrender in 1943. Allied troops swarmed ashore in 1944 
in northern France in the largest seaborne invasion in 
history. Allied attacks from the east and the west forced 
Germany to surrender in 1945. 

The strategy. Churchill, Roosevelt, and Stalin—the 
leaders of the three major Allied powers—were known 
during World War II as the Big Three. The Big Three 
and their military advisers planned the strategy that de- 
feated the Axis. Churchill and Roosevelt conferred fre- 
quently on overall strategy. Stalin directed the Soviet 
war effort but rarely consulted his allies. 

Roosevelt relied heavily on his military advisers, the 
Joint Chiefs of Staff. They consisted of General of the 


Army Henry H. Arnold, commanding general of the 
Army Air Forces; General of the Army George C. Mar- 
shall, chief of staff of the Army; Fleet Admiral Ernest J. 
King, chief of naval operations; and Fleet Admiral! Wil- 
liam D. Leahy, Roosevelt's chief of staff. Churchill had a 
similar advisory body. 

The main wartime disagreement among the Big Three 
concerned an Allied invasion of western Europe. Stalin 
constantly urged Roosevelt and Churchill to open a sec- 
ond fighting front in western Europe and thus draw Ger- 
man troops from the Soviet front. Both Roosevelt and 
Churchill supported the idea but disagreed on where 
and when to invade. The Americans wanted to land in 
northern France as soon as possible. The British argued 
that an invasion of France before the Allies were fully 
prepared would be disastrous. Instead, Churchill fa- 
vored invading Italy first. His view won out. 

















Roosevelt and Churchill first met in August 1941 
aboard ship off the coast of Newfoundland. They issued 
| the Atlantic Charter, a statement of the postwar aims of 
the United States and the United Kingdom. After the 
Japanese attacked Pearl Harbor, Roosevelt and Churchill 
conferred in Washington, D.C. The two leaders felt that 
Germany was a nearer and a more dangerous enemy 
than Japan. They decided to concentrate on defeating 
Germany first. 

In January 1943, Roosevelt and Churchill met in Casa- 
blanca, Morocco. They agreed to invade the Mediter- 


ranean island of Sicily after driving the Germans and Ital- 


ians from northern Africa. At the conference, Roosevelt 
announced that the Allies would accept only uncondi- 
tional (complete) surrender from the Axis powers. 
Churchill supported him. 

Roosevelt and Churchill first met with Stalin in No- 
_ vember 1943 in Tehran, Iran. The Big Three discussed 
) plans for a joint British and American invasion of France 
in the spring of 1944. They did not meet again until Ger- 
many neared collapse. In February 1945, Roosevelt, 
Churchill, and Stalin gathered at Yalta, a Soviet city on 
the Crimean Peninsula. They agreed that their countries 
would each occupy a zone of Germany after the war. 
_ France was to occupy a fourth zone. At the Yalta Confer- 
) ence, Stalin pledged to permit free elections in Poland 
_and other countries in eastern Europe after the war. He 
later broke that pledge. Roosevelt died in April 1945, 
| two months after the Yalta Conference. 
| On the Soviet front. Soviet forces struck back at the 
| Germans outside Moscow in December 1941. The Sovi- 
| et troops pushed the invaders back about 100 miles (160 
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The Big Three set overall Allied strategy. They were Soviet 
leader Joseph Stalin, /eft; U.S. President Franklin D. Roosevelt, 
center; and British Prime Minister Winston Churchill, right. 


kilometers) from Moscow during the winter. The Ger- 
mans never again came so close to Moscow as they had 
been in December 1941. However, the Soviet recovery 
was short lived. 

In the spring of 1942, the Germans again attacked. 
They overran the Crimean Peninsula and headed east- 
ward toward Soviet oil fields in the Caucasus region. 
Hitler ordered General Friedrich von Paulus to press on 
and to take the city of Stalingrad (now Volgograd). A sav- 
age five-month battle for Stalingrad began in late Au- 
gust. By September, German and Soviet soldiers were 
fighting hand to hand in the heart of the city. 
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In the Soviet Union, winter weather and the determination of the army and the people slowed 
) the German advance. German equipment broke down and had to be pushed through the snow, 
) left \n the ruins of Stalingrad, right Soviet soldiers fought the Germans building by building. 
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With winter approaching, Paulus asked permission to 
pull back from Stalingrad. Hitler ordered him to hold on 
and fight. Soviet troops counterattacked in mid-Novem- 
ber. Within a week, they had trapped Paulus army. The 
Luftwaffe promised to supply the army by air. But few 
supplies landed. Each day, thousands of German sol- 
diers froze or starved to death. On Feb. 2, 1943, the last 
German troops in Stalingrad surrendered. 

The Battle of Stalingrad marked a turning point in 
World War Il. It halted Germany's eastward advance. 
About 300,000 German troops were killed or captured. 
An enormous number of Soviet soldiers also died. 


World War Il in Europe 
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In northern Africa. The Germans took a beating in 
northern Africa about the same time as their defeat at 
Stalingrad. In the summer of 1942, German and Italian 
forces led by Rommel faced the British at El Alamein, 
Egypt. General Harold Alexander and Lieutenant General 
Bernard L. Montgomery commanded the British forces 
in northern Africa. 

Rommel attacked in late August 1942 at Alam el Halfa, 
south of El Alamein. The British halted the attack, partly 
because they had secretly learned of Rommel's battle 
plan. Churchill called for an immediate counterattack. 
But Montgomery refused to rush into battle before 


The Allies attacked the Axis in Europe after defeating it in northern Africa in May 1943. Italy surren- 
dered in September 1943, two months after the invasion of Sicily. In June 1944, the Allies landed in 
northern France. Attacks from the east and west forced Germany to surrender in May 1945. 
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he was fully prepared. On October 23, Montgomery 
struck at El Alamein. He had broken through the enemy 
lines by early November. The Axis forces retreated to- 


_ ward Tunisia with the British in hot pursuit. The Battle of 


El Alamein, like the Battle of Stalingrad, marked a turn- 
ing point in the war. In both battles, the Allies ended Hit- 
ler's string of victories. 

Soon after the Battle of El Alamein, the Allies invaded 
French colonies in northern Africa. Allied troops com- 
manded by Lieutenant General Dwight D. Eisenhower of 
the United States landed in Algeria and Morocco on 
Nov. 8, 1942. Vichy French forces in northern Africa 
fought back for a few days. They then joined the Allied 
side. 

The Allies hoped to advance rapidly into Tunisia and 
thereby cut off the Axis forces from their home bases in 
Italy and Sicily. But Axis troops moved faster and seized 
Tunisia first. There, Rommel prepared for battle. Ameri- 


_ can troops first engaged in combat with the Germans in 


February 1943 near Kasserine Pass in northern Tunisia. 
Rommel defeated the inexperienced Americans in hard 
fighting. But thereafter, the Allies steadily closed in. The 
last Axis forces in northern Africa surrendered in May. 
Rommel had already returned to Germany. By clearing 
the Axis forces from northern Africa, the Allies obtained 
bases from which to invade southern Europe. 

The air war. Before World War II began, some avia- 


_ tion experts claimed that the long-range bomber was 


the most advanced weapon in the world. They believed 
that bombers could wipe out cities and industries and 
so destroy an enemy's desire and ability to go on fight- 


_ ing. Their theory was tested during World War Il. 


The first great air battle in history opened in 1940 be- 
tween Germany's Luftwaffe and Britain's Royal Air Force. 


| During the Battle of Britain, Marshal Hermann Goering, 


commander of the Luftwaffe, failed to defeat Britain 
from the air. RAF fighter planes, including Spitfires and 
Hurricanes, helped win the Battle of Britain by shooting 
down German bombers. By May 1941, the bombing of 
Britain had largely stopped. But RAF bombers pounded 
Germany until the end of the war. 


Important dates in Europe 
and northern Africa: 1943-1945 


1943 





 Feb.2 The last Germans surrendered at Stalingrad. 
May 13 Axis forces in northern Africa surrendered. 
July 4 Germany opened an assault near the Soviet city 
of Kursk. 
July 10 Allied forces invaded Sicily. 
Sept. 3 Italy secretly surrendered to the Allies. 
Sept.9 Allied troops landed at Salerno, Italy. 
1944 
June 6 Allied troops landed in Normandy in the D-Day 
invasion of northern France. 
July 20 A plot to assassinate Hitler failed. 
Dec. 16 The Germans struck back at U.S. troops in the 
Battle of the Bulge. 
1945 
April 30 Hitler took his life in Berlin. 
May 7 Germany surrendered unconditionally to the Al- 


lies in Reims, France, ending World War fl in 
Europe. 
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The air war against Germany was aimed at destroying its 
ability to keep on fighting. Bombers like this American B-17 
struck factories, railroads, and other industrial targets. 


At first, Britain's bombing campaign was costly and in- 
effective. The RAF relied on area bombing in the hope 
of hitting a target by plastering the area with bombs. It 
favored nighttime raids, which were safer than daytime 
raids. But pilots often missed their targets in the dark. In 
1942, Britain turned to saturation bombing of German 
cities. About 900 bombers battered Cologne on May 30, 
1942, in the first such massive raid. 

The United States joined the air war against Germany 
in 1942. The American B-17 bomber carried a better 
bombsight than British planes. B-17's were known as Fly- 
ing Fortresses because of their heavy armor and many 
guns, and they could take much punishment. For those 
reasons, the Americans favored pinpoint bombing of 
specific targets during daytime rather than area bomb- 
ing at night. From 1943 until the end of the war, bombs 
rained down on Germany around the clock. 

In spite of the massive bombardment, German indus- 
tries continued to increase production, and German mo- 
rale failed to crack. The air war achieved its goals only 
during the last 10 months of World War II. In that time, 
nearly three times as many bombs fell on Germany as in 
all the rest of the war. By the end of the war, Germany's 
cities lay in ruins. Its factories, refineries, railroads, and 
canals had nearly ceased to operate. Hundreds of thou- 
sands of German civilians had been killed. Millions 
more were homeless. The bomber had finally become 
the weapon its supporters had foreseen. 

Germany's air defenses rapidly improved during 
World War Il. The Germans used radar to spot incoming 
bombers, and they used fighter aircraft to shoot them 
down. In 1944, Germany introduced the first jet fighter, 
the Messerschmitt Me-262. The fast plane could easily 
overtake the propeller-driven fighters of the Allies. But 
Hitler failed to use jet fighters effectively, which kept 
Germany from gaining an advantage in the air war. 

In 1944, Germany used the first guided missiles 
against Britain. The V-1 and V-2 missiles caused great 
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The campaign in Italy was a slow and bitter struggle against 
strongly defended German posts. The U.S. infantrymen above 
belonged to the 92nd Division, a black unit that served in Italy. 


damage and took many lives. But the Germans intro- 
duced the weapons too late to affect the war's outcome. 

The invasion of Italy. The Allies planned to invade 
Sicily after driving the Axis forces out of northern Africa. 
Axis planes bombed Allied ships in the Mediterranean 
Sea from bases in Sicily. The Allies wanted to make the 
Mediterranean safe for their ships. They also hoped that 
an invasion of Sicily might knock a war-weary Italy out 
of the war. 

Allied forces under Eisenhower landed along Sicily’s 
south coast on July 10, 1943. For 39 days, they engaged 
in bitter fighting with German troops over rugged ter- 
rain. The last Germans left Sicily on August 17. 

Mussolini fell from power on July 25, 1943, after the 
invasion of Sicily. The Italian government imprisoned 
Mussolini, but German paratroopers later rescued him. 
Italy's new premier, Field Marshal Pietro Badoglio, 
began secret peace talks with the Allies. Badoglio hoped 


to prevent Italy from becoming a battleground. Italy sur- 
rendered on September 3. However, Field Marshal Al- 
bert Kesselring, Germany's commander in the Mediter- 
ranean region, was determined to fight the Allies for 
control of Italy. 

Allied forces led by Lieutenant General Mark W. Clark . 
of the United States landed at Salerno, Italy, on Sept. 9, 
1943. They fought hard just to stay ashore. Another Al- 
lied force had already landed farther south. The Allies 
slowly struggled up the Italian Peninsula in a series of 
head-on assaults against well-defended German posi- 
tions. By early November, the Allies had nearly reached 
Cassino, about 75 miles (120 kilometers) south of Rome. 
But they failed to pierce German defenses there. Some 
of the most brutal fighting of World War I] occurred 
near Cassino. 

In January 1944, the Allies landed troops at Anzio, 
west of Cassino, in an effort to attack the Germans from 
behind. However, German forces kept the Allies pinned 
down on the beaches at Anzio for four months. Thou- 
sands of Allied soldiers died there. | 

The Allies finally broke through German defenses in 
Italy in May 1944. Rome fell on June 4. The Germans 
held their positions in northern Italy through the fall and 
winter. But in the spring, the Allies swept toward the 
Alps. German forces in Italy surrendered on May 2, 
1945. Mussolini had been captured and shot by Italian 
resistance fighters on April 28. 

D-Day. Soon after the evacuation of Dunkerque in 
1940, Great Britain started to plan a return to France. In 
1942, the United States and Britain began to discuss a 
large-scale invasion across the English Channel. That 
summer, the Allies raided the French port of Dieppe on 
the channel. The raiders met strong German defenses 
and suffered heavy losses. The Dieppe raid convinced 
the Allies that landing on open beaches had a better 
chance of success than landing in a port. 

Throughout 1943, preparations moved ahead for an 
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Hitting the beach, Allied infantrymen swarmed ashore along the Normandy coast of northern | 
France on D-Day—June 6, 1944. It was the largest seaborne invasion in history. Hitler had boasted 
that German defenses along the coast could resist any attack. But he was wrong. 
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| WORLD BOOK map 
_ The Normandy invasion on June 6, 1944, brought Allied 


_ forces ashore on five beaches, shown with their code names. 
Within a week, the Allies held the area outlined in blue. 


_ invasion of northern France the following year. The inva- 

sion plan received the code name Operation Overlord. 

The Allies assembled huge amounts of equipment and 

great numbers of troops for Overlord in southern Eng- 

land. General Dwight D. Eisenhower was selected to 
command the invasion. 

The Germans expected an Allied invasion along the 
north coast of France in 1944. But they were unsure 
where. A chain of fortifications, which the Germans 
called the Atlantic Wall, ran along the coast. Hitler 

placed Rommel in charge of strengthening German de- 
fenses along the English Channel. Rommel brought in 
: 
, 
! 
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i 





artillery, mined the water and the beaches, and strung 

_ up barbed wire. The Germans concentrated their troops 

_ near Calais, at the narrowest part of the English Channel. 

But the Allies planned to land farther west, in a region of 

| northern France called Normandy. 

Eisenhower chose Monday, June 5, 1944, as D-Day— 

the date of the Normandy invasion. Rough seas forced 

| him to postpone D-Day until June 6. During the night, 

| about 2,700 ships carrying landing craft and 176,000 sol- 

| diers crossed the channel. Minesweepers had gone 

- ahead to clear the water. Paratroopers dropped behind 

_ German lines to capture bridges and railroad tracks. At 

_ dawn, battleships opened fire on the beaches. At 6:30 

 A.M., troops from the United States, Britain, Canada, and 
France stormed ashore on a 60-mile (100-kilometer) front 

. in the largest seaborne invasion in history. 

D-Day took the Germans by surprise. But they fought 

_ back fiercely. At one landing site, code-named Omaha 

', Beach, U.S. troops came under heavy fire and barely 
managed to stay ashore. Nevertheless, all five Allied 
landing beaches were secure by the end of D-Day. The 
Allies soon had an artificial harbor in place for unload- 
ing more troops and supplies. A pipeline carried fuel 
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U.S. Army 
Talking to his men, General Dwight D. Eisenhower, com- 
mander of the Normandy invasion, wished paratroopers luck 
before they dropped behind German lines in France on D-Day. 


across the channel. By the end of June 1944, about a mil- 
lion Allied troops had reached France. 

The Allied forces advanced slowly at first. The Ameri- 
cans struggled westward to capture the badly needed 
port of Cherbourg. British and Canadian soldiers fought 
their way to Caen. The battle for Cherbourg ended on 
June 27. Caen, which the British hoped to capture on D- 
Day, fell on July 18. Near the end of July, the Allies finally 
broke through German lines into open country. 

The drive to the Rhine. On July 25, 1944, Allied 
bombers blasted a gap in the German front near St.-L6, 
about 50 miles (80 kilometers) southeast of Cherbourg. 
The U.S. Third Army under Lieutenant General George S. 
Patton plowed through the hole. The battlefield had 
opened up. During August, the Allies cleared the Ger- 
mans out of most of northwestern France. Allied bomb- 
ers hounded the retreating Germans. 

Patton's army rolled eastward toward Paris. On Aug. 
19, 1944, Parisians rose up against the occupying Ger- 
man forces. Hitler ordered the city destroyed. But his 
generals delayed carrying out the order. American and 
Free French forces liberated Paris on August 25. 

In mid-August 1944, Allied forces landed in southern 
France. They moved rapidly up the Rhone River Valley. 
Meanwhile, Patton raced eastward toward the German 
border and the Rhine River. In late August, his tanks ran 
out of fuel. To the north, British forces led by Field Mar- 
shal Bernard L. Montgomery swept into Belgium and 
captured Antwerp on September 4. The Allies planned a 
daring airborne operation to carry them across the 
Rhine. On September 17, about 20,000 paratroopers 
dropped behind German lines to seize bridges in the 
Netherlands. But bad weather and other problems ham- 
pered the operation. It became clear that victory over 
Germany would have to wait until 1945. 
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Wild with joy, Parisians welcomed Allied troops as they rode 
down the Champs Elysees on Aug. 26, 1944. Paris had been freed 
the day before, after over four years of Nazi occupation. 


Germany's generals knew they were beaten. But Hitler 
pulled his failing resources together for another assault. 
On Dec. 16, 1944, German troops surprised and over- 
whelmed the Americans in the Ardennes Forest in Bel- 
gium and Luxembourg. But the Germans lacked the 
troops and fuel to turn their thrust into a breakthrough. 
Within two weeks, the Americans stopped the Germans 
near the Meuse River in Belgium. The Ardennes offen- 
sive is also known as the Battle of the Bulge because of 
the bulging shape of the battleground on a map. 

The Soviet advance. The Soviet victory in the Battle 
of Stalingrad ended Germany's progress in eastern Eu- 
rope. After January 1943, Soviet soldiers slowly pushed 
the Germans back. Soviet forces had improved by 1943, 
and they greatly outnumbered the opposing German 
armies. Supplies poured into the Soviet Union from 
Britain and the United States, and Soviet factories had 
geared up for wartime production. 

Nevertheless, the Germans returned to the offensive 
in July 1943 near the Soviet city of Kursk. They massed 
about 3,000 tanks for the assault. Soviet forces lay wait- 
ing for them. In one of the greatest tank battles in histo- 
ry, Soviet mines, tanks, antitank guns, and aircraft blew 
apart many German tanks. Hitler finally called off the at- 
tack to save his remaining tanks. 

Soviet troops moved slowly forward during the sum- 
mer and fall of 1943. In January 1944, a Soviet offensive 
ended the siege of Leningrad, which had begun in Sep- 
tember 1941. Historians estimate that about 1.7 million 
Soviet citizens may have died in and around Leningrad 
during the siege, mostly from lack of food and heat. But 
the city never surrendered. 

In June 1944, soon after the Normandy invasion, Sta- 
lin's armies attacked along a 450-mile (720-kilometer) 
front. By late July, Soviet troops had reached the out- 
skirts of Warsaw. Poland’s Home Army rose up against 
German forces in Warsaw on August 1. But Soviet 
troops refused to come to Poland's aid. Stalin permitted 
the Germans to destroy the Home Army, which might 
have resisted his plans to set up a Communist govern- 


ment in Poland after the war. The Home Army surren- 
dered after two months. More than 200,000 Poles died 
during the Warsaw uprising. Soviet forces entered War- 
saw in January 1945. 

Meanwhile, Soviet troops drove into Romania and 
Bulgaria. The Germans pulled out of Greece and Yugo- 
slavia in the fall of 1944 but held out in Budapest, the 
capital of Hungary, until February 1945. Vienna, Austria’s 
capital, fell to Soviet soldiers in April. By then, Soviet 
troops occupied nearly all of eastern Europe. 

Victory in Europe. The Allies began their final assault 
on Germany in early 1945. Soviet soldiers reached the 
Oder River, about 40 miles (65 kilometers) east of Berlin, 
in January. Allied forces in the west occupied positions 
along the Rhine by early March. 

British and Canadian forces cleared the Germans out 
of the Netherlands and swept into northern Germany. 
American and French forces raced toward the Elbe Riv- 
er in central Germany. Hitler ordered his soldiers to 
tight to the death. But large numbers of German soldiers 
surrendered each day. 

As they advanced, the Allies discovered horrifying ev- 
idence of Nazi brutality. Hitler had ordered the impris- 
onment and murder of millions of Jews and members of 
other minority groups in concentration camps. The 
starving survivors of the death camps gave proof of the 
terrible suffering of those who had already died. 

The capture of Berlin, then Germany's capital, was left 
to Soviet forces. By April 25, 1945, Soviet troops had sur- 
rounded the city. From a bunker (shelter) deep under- 
ground, Hitler ordered German soldiers to fight on. On 
April 30, however, Hitler committed suicide. He re- 
mained convinced that his cause had been right but that 
the German people had proven unworthy of his rule. 

Grand Admiral Karl Doenitz briefly succeeded Hitler 
as the leader of Germany. Doenitz arranged for Germa- 
ny’s surrender. On May 7, 1945, Colonel General Alfred 
Jodl, chief of staff of the German armed forces, signed a 
statement of unconditional surrender at Eisenhowers 
headquarters in Reims, France. World War II had ended 
in Europe. The Allies declared May 8 as V-E Day, or Vic- 
tory in Europe Day. 
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Survivors of a Nazi death camp—some too weak to stand— 
provided proof of Nazi savagery. The Nazis imprisoned and mur 
dered millions of Jews, Slavs, and members of other groups. 











The B-17 was a widely 
used U.S. bomber of 
World War Il. B-17’s be- 
came famous for daytime 
raids over Germany. They 
were Called Flying For- 
tresses because of their 
heavy armor and many 
guns. The B-17G, right 
carried 13 machine guns. 


The tank played a key role in combat in 
World War II. Germany, in particular, 
made use of the tank's mobility and fire- 
power. In early victories, Germany 
massed its tanks and smashed through 
enemy battle lines in surprise attacks. The 
German Tiger, right, was a heavy tank 
that could outgun almost all Allied tanks. 
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The Spitfire was an outstanding British 
fighter plane of World War II. Spitfires 
were noted for their speed, ability to 
make tight turns, and rapid climbing rate. 
Thus, they could outmaneuver most Ger- 
man fighters. In 1940, Spitfires helped de- 
feat Germany i in the Battle of Britain. A 
Spitfire IA is shown at the left. 






















The DUKW, nicknamed “Duck,” was an 
American six-wheeled truck that traveled 
over water and land. Ducks carried men 
and supplies from transport ships to 
enemy shores in amphibious (seaborne) 
landings. They were first used in the inva- 
sion of Sicily in July 1943 and later in am- 
phibious operations in the Pacific. 
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The aircraft carrier was a floating air- 
field that became the backbone of the 
U.S. Navy during World War IL. Carrier- 
based planes took part in many battles in 
the Pacific and helped defeat Japan. The 
irregular pattern on the U.S.S. Wasp, 
below, made it hard for enemy subma- 
rines to determine the ship's course. 
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The attack on Pearl Harbor on Dec. 7, 1941, left the 
U.S. Pacific Fleet powerless to halt Japan's expansion. 
During the next six months, Japanese forces swept 
across Southeast Asia and the western Pacific Ocean. 
Japan’s empire reached its greatest size in August 1942. 
It stretched northeast to the Aleutian Islands of Alaska, 
west to Burma (now Myanmar), and south to the Nether- 
lands Indies (now Indonesia). The Allies halted this ex- 
pansion in the summer of 1942. They nibbled away at its 
empire until Japan agreed to surrender in August 1945. 

Early Japanese victories. On Dec. 8, 1941, within 
hours of the attack on Pearl Harbor, Japanese bombers 
struck the British colony of Hong Kong on the south 
coast of China and two U.S. islands in the Pacific 
Ocean—Guam and Wake. The Japanese invaded Thai- 
land the same day. Thailand surrendered within hours 
and began cooperating with the Japanese. Japanese 
troops took Hong Kong, Guam, and Wake Island by 
Christmas. 

From Thailand, Japanese forces soon advanced into 
Malaya (now part of Malaysia) and Burma. Great Britain 
then ruled that region. The British wrongly believed that 
soldiers could not penetrate the thick jungles of the 
Malay Peninsula. They expected an assault by sea in- 
stead. But Japanese troops streamed through the jun- 
gles and rapidly overran the peninsula. 

By late January 1942, the Japanese had pushed British 
forces back to Singapore, a fortified island off the Malay 
Peninsula. The Japanese stormed the island on February 
8, and Singapore surrendered a week later. Japan cap- 
tured about 85,000 soldiers, making the fall of Singapore 
Britain's worst military defeat ever. Japan then targeted 
the petroleum-rich Netherlands Indies, south of Malaya. 
Allied warships protected those islands. Japan’s navy 
mauled the ships in February 1942 in the Battle of the 
Java Sea. The Netherlands Indies fell in early March. 

Meanwhile, Japanese forces had advanced into south- 
ern Burma. China sent troops into Burma to help the 
United Kingdom hold onto the Burma Road. Weapons, 
food, and other goods traveled over that supply route 
from India to China. In April 1942, Japan seized and shut 





UPI/Bettmann Newsphotos 
American soldiers in the Philippines had to march to prison 
camps after they were captured by the Japanese in April 1942. 
Many died during what is known as the Bataan Death March. 


The war in Asia and the Pacific 


down the Burma Road. The Japanese had driven Allied 
forces from most of Burma by mid-May. 

Only the conquest of the Philippines took longer than 
Japan expected. Japan had begun landing troops in the 
Philippines on Dec. 10, 1941. American and Philippine 
forces commanded by U.S. General Douglas MacArthur 
defended the islands. In late December, MacArthur's 
forces abandoned Manila, the capital of the Philippines, 
and withdrew to nearby Bataan Peninsula. Although suf- 
fering from malnutrition and disease, they beat back 
Japanese attacks for just over three months. 

President Roosevelt ordered MacArthur to Australia, 
and he left the Philippines in March 1942. He promised 
the Filipinos, “I shall return.“ On April 9, about 75,000 ex- 
hausted troops on Bataan surrendered to the Japanese. 
Most of them were forced to march about 65 miles (105 
kilometers) to prison camps. Many prisoners died of dis- 
ease and mistreatment during what became known as 
the Bataan Death March. Some soldiers held out on Cor- 
regidor Island, near Bataan, until May 6. By then, the 
Japanese were victorious everywhere. 

Japan’s string of quick victories astonished even the 
Japanese. It terrified the Allies. The fall of the Nether- 
lands Indies left Australia unprotected. The capture of 
Burma brought the Japanese to India’s border. Australia 
and India feared invasion. Japanese planes bombed Dar- 
win on Australia’s north coast in February 1942. 

The tide turns. Three events in 1942 helped turn the 
tide against Japan. They were (1) the Doolittle raid, (2) the 
Battle of the Coral Sea, and (3) the Battle of Midway. 

The Doolittle raid. To show that Japan could be beat- 
en, the United States staged a daring bombing raid on 
the Japanese homeland. On April 18, 1942, Lieutenant 
Colonel James H. Doolittle led 16 B-25 bombers in a sur- 
prise attack on Tokyo and other Japanese cities. The 
bombers took off from the deck of the Hornet, an air- 
craft carrier more than 600 miles (960 kilometers) east of 
Japan. The raid did very little damage. But it alarmed 
Japan's leaders, who had believed that their homeland 
was Safe from Allied bombs. To prevent future raids, the 
Japanese determined to capture more islands to the 
south and the east and so extend the country’s defenses. 
They soon found themselves in trouble. 


Important dates in the Pacific: 1941-1942 


1941 
Dec. 7 Japan bombed U.S. military bases at Pearl Harbor 
in Hawaii. 
Dec. 8 The United States, the United Kingdom, and 
Canada declared war on Japan. 
1942 
Feb. 15 Singapore fell to the Japanese. 
Feb. 26-28 Japan defeated an Allied naval force in the Battle 
of the Java Sea. 
April 9 U.S. and Philippine troops on Bataan Peninsula 
surrendered. 
April 18 U.S. bombers hit Tokyo in the Doolittle raid. 
May 4-8 The Allies checked a Japanese assault in the 
Battle of the Coral Sea. 
june 4-6 The Allies defeated Japan in the Battle of 
Midway. 
Aug. 7 U.S. marines landed on Guadalcanal. 








The Battle of the Coral Sea. \n May 1942, a Japanese 
invasion force sailed toward Australia’s base at Port 
Moresby on the south coast of the island of New 
Guinea. Port Moresby lay at Australia’s doorstep. Ameri- 
can warships met the Japanese force in the Coral Sea, 
northeast of Australia. The Battle of the Coral Sea, 
fought from May 4 to 8, was unlike all earlier naval bat- 
tles. It was the first naval battle in which opposing ships 
never sighted one another. Planes based on aircraft car- 
riers did all the fighting. Neither side won a clear vic- 
tory. But the battle halted the assault on Port Moresby 
and temporarily checked the threat to Australia. 

The Battle of Midway. Japan next sent a large fleet to 
capture Midway Island at the westernmost tip of the Ha- 
waiian chain. The United States had cracked Japan's 
naval! code and thus learned about the coming invasion. 
Admiral Chester W. Nimitz, commander of the U.S. Pa- 
cific Fleet, gathered the ships that had survived the raid 
on Pearl Harbor and the Battle of the Coral Sea. He pre- 
pared to ambush the Japanese. 

The Battle of Midway opened on June 4, 1942, with a 
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Japanese bombing raid on Midway. Outdated U.S. 
bombers flew in low and launched torpedoes against 
Japanese warships. But Japanese guns downed most of 
the slow-moving planes. American dive bombers 
swooped in next. They pounded enemy aircraft carriers 
while their planes refueled on deck. During the three- 
day battle, the Japanese lost 4 aircraft carriers and more 
than 200 planes and skilled pilots. Japan sank 1 U.S. air- 
craft carrier and shot down about 150 U.S. planes. 

The Battle of Midway was the first clear Allied victory 
over Japan in World War Il. Aircraft carriers had be- 
come the most important weapon in the war in the Pa- 
cific. Japan’s naval power was crippled by the loss of 4 of 
its 9 aircraft carriers. 

Although Japan failed to capture Midway, it seized 
two islands at the tip of Alaska’s Aleutian chain on June 
7, 1942. The Americans drove the Japanese out of the 
Aleutians in the spring and summer of 1943. 

The South Pacific. After the Battle of Midway, the Al- 
lies were determined to stop Japanese expansion in the 
South Pacific. In the battles that followed, American 


After Japan attacked Pearl Harbor on Dec. 7, 1941, its forces rapidly advanced across Southeast Asia and 
the Western Pacific Ocean. This map shows key battles in that campaign and the greatest extent of 
Japan’s empire. The Allies halted Japan’s expansion in the summer of 1942. 
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soldiers and marines fought many jungle campaigns on 
Pacific islands. The jungle itself was a terrifying enemy. 
Heavy rains drenched the troops and turned the jungle 
into a foul-smelling swamp. The men had to hack their 
way through tangled, slimy vegetation and wade 
through knee-deep mud. The Japanese hid everywhere, 
waiting to shoot unsuspecting servicemen. Scorpions 
and snakes were a constant menace. Malaria and other 
tropical diseases took a heavy toll. 

The Americans also encountered Japan's strict mili- 
tary code in the South Pacific. The code required Japa- 
nese soldiers to fight to the death. Japanese soldiers be- 
lieved that surrender meant disgrace, and the Allies 
rarely captured them alive. When cornered, the Japa- 
nese sometimes charged at Allied troops in nighttime 
suicide attacks. Rather than admit defeat, Japan's military 
leaders took their lives by stabbing themselves in the 
abdomen according to the tradition of hara-kiri. 

The Allies developed two major campaigns against 
Japan in the South Pacific. One force under MacArthur 
checked the Japanese on New Guinea. Another force 
under Nimitz battled the Japanese in the Solomon Is- 
lands northeast of Australia. MacArthur and Nimitz 
aimed at taking the port of Rabaul on New Britain. Ra- 
baul was Japan's chief base in the South Pacific. Japa- 
nese aircraft and warships attacked Allied ships from 
Rabaul, and Japan supplied other islands in the South 
Pacific from that base. 

New Guinea. \n the summer of 1942, Japanese troops 
began an overland drive across New Guinea's rugged, 
jungle-covered mountains to the Australian base of Port 
Moresby on the south coast. An Allied force made up 
chiefly of Australians quickly counterattacked. By No- 
vember, the Japanese had been pushed back across the 
mountains. MacArthur then attacked Japanese positions 
along the north coast in a series of brilliant operations 
that combined air, sea, and land forces. Brutal fighting 
continued on New Guinea until mid-1944. 

Guadalcanal. On Aug. 7, 1942, U.S. marines invaded 
the island of Guadalcanal in the first stage of a campaign 
in the Solomon Islands. The Japanese were building an 
air base on Guadalcanal from which to attack Allied 





ships. The invasion took the Japanese by surprise. But 
they fought back, and a fierce battle developed. 

The six-month battle for Guadalcanal was one of the 
most vicious campaigns of World War Il. Each side de- 
pended on its navy to land supplies and troop reinforce- 
ments. In a series of naval battles, the Allies gained con- 
trol of the waters surrounding Guadalcanal. They then 
cut off Japanese shipments. Until that time, Allied sup- 
plies had been short, and the marines had depended on 
rice captured from the enemy. By February 1943, the 
starving Japanese had evacuated Guadalcanal. 

After taking Guadalcanal, American forces led by Ad- 
miral William F. Halsey worked their way up the Solo- 
mon Islands. In November 1943, the Americans reached 
Bougainville at the top of the island chain. They defeated 
the Japanese there in March 1944. 

Rabaul. \n the summer of 1943, Allied military leaders 
canceled the invasion of Rabaul. Instead, American 
bombers pounded the Japanese base, and aircraft and 
submarines sank shipments headed for Rabaul. About 
100,000 Japanese defenders waited there for an attack 
that never came. The Allies spared many lives by isolat- 
ing Rabaul rather than capturing it. 

Island hopping in the Central Pacific. From late 
1943 until the fall of 1944, the Allies hopped from island 
to island across the Central Pacific toward the Philip- 
pines. During the island-hopping campaign, the Allies 
became expert at amphibious (seaborne) invasions. Each 
island they captured provided a base from which to 
strike the next target. But rather than capture every is- 
land, the Allies by-passed Japanese strongholds and in- 
vaded islands that were weakly held. That strategy, 
known as /eapfrogging, saved time and lives. Leapfrog- 
ging carried the Allies across the Gilbert, Marshall, Car- 
oline, and Mariana islands in the Central Pacific. 

Admiral Nimitz selected the Gilbert Islands as the first 
major objective in the island-hopping campaign. Ameri- 
can marines invaded Tarawa in the Gilberts in Novem- 
ber 1943. The attackers met heavy fire from Japanese 
troops in concrete bunkers. But they inched forward 
and captured the tiny island after four days of savage 
fighting. About 4,500 Japanese soldiers died defending 
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Hugging the ground to 
avoid enemy gunfire, U.S. ma- 
rines crawled over the sandy 
shores of Tarawa in the Gil- 
bert Islands in November 
1943. Lessons learned in the 
costly battle for Tarawa 
helped the Allies improve 
their seaborne landing tech- 
niques. 








the island. Only 17 remained alive. More than 3,000 
marines were killed or wounded in the assault. The Al- 
lies improved their amphibious operations because of 
lessons they had learned at Tarawa. As a result, fewer 
men died in later landings. 

In February 1944, U.S. marines and infantrymen 
leaped north to the Marshall Islands. They captured 
Kwajalein and Enewetak in relatively smooth operations. 
Allied military leaders meanwhile had decided to by- 
pass Truk, a key Japanese naval base in the Caroline Is- 
lands west of the Marshalls. They bombed Truk instead 
and made it unusable as a base. 

The Americans made their next jump to the Mariana 
Islands, about 1,000 miles (1,600 kilometers) northwest 
of Enewetak. Bitter fighting for the Marianas began in 
June 1944. In the Battle of the Philippine Sea on June 19 
and 20, Japan's navy once again attempted to destroy the 
U.S. Pacific Fleet. During the battle, which was fought 
near the island of Guam, the Allies massacred Japan's 
navy and destroyed its airpower. Japan lost 3 aircraft car- 
riers and about 480 airplanes, or more than three- 
fourths of the planes it sent into battle. The loss of so 
many trained pilots was also a serious blow to Japan. 

By August 1944, American forces occupied Guam, 
Saipan, and Tinian—the three largest islands in the Mari- 
anas. The occupation of the Marianas brought Nimitz’s 
forces within bombing distance of Japan. Tojo resigned 
as Japan's prime minister in July 1944 after the loss of 
Saipan. In November, American B-29 bombers began 
using bases in the Marianas to raid Japan. 

A tinal hop before the invasion of the Philippines took 
U.S. forces to the Palau Islands in September 1944. The 
islands lie between the Marianas and the Philippines. 
The attackers met stiff resistance on Peleliu, the chief 
Japanese base in the Palaus. About 25 per cent of the 
Americans were killed or injured in a month-long fight. 

The liberation of the Philippines. The campaigns in 
New Guinea and the central Pacific brought the Allies 
within striking distance of the Philippine Islands. MacAr- 
thur and Nimitz combined their forces to liberate the 
Philippines. Allied leaders decided to invade the island 
of Leyte in the central Philippines in the fall of 1944. 

The Allies expected the Japanese to fight hard to hold 
the Philippines. They therefore assembled the largest 
landing force ever used in the Pacific campaigns. About 
750 ships participated in the invasion of Leyte, which be- 
gan on Oct. 20, 1944. It had taken MacArthur more than 
2 5 years and many brutal battles to keep his pledge to 
return to the Philippines. 

While Allied troops poured ashore on Leyte, Japan's 
navy tried yet again to crush the Pacific Fleet. The Battle 
for Leyte Gulf, which was fought from Oct. 23 through 
26, 1944, was the largest naval battle in history. In all, 282 
ships took part. The battle ended in a major victory for 
the United States. Japan's navy was so badly damaged 
that it was no longer a serious threat for the rest of the 
war. 

During the Battle for Leyte Gulf, the Japanese un- 
leashed a terrifying new weapon—the kamikaze (suicide 
pilot). Kamikazes crashed planes filled with explosives 
onto Allied warships and died as a result. Many kamika- 
zes were shot down before they crashed. But others 
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An attack by a Japanese kamikaze (suicide pilot) set this air- 
craft carrier aflame. In a last desperate effort to win the war, 
kamikazes crashed their planes onto Allied ships. 


caused great damage. The kamikaze became one of 
Japan's major weapons during the rest of the war. 

The fight for Leyte continued until! the end of 1944. On 
Jan. 9, 1945, the Allies landed on the island of Luzon and 
began to work their way toward Manila. The city fell in 
early March. The remaining Japanese troops on Luzon 
pulled back to the mountains and went on fighting until 
the war ended. 

About 350,000 Japanese soldiers died during the cam- 
paign in the Philippines. American casualties numbered 
nearly 14,000 dead and about 48,000 wounded or miss- 
ing. Japan was clearly doomed to defeat after losing the 
Philippines. But it did not intend to surrender. 

The China-Burma-india theater. While fighting 
raged in the Pacific, the Allies also battled the Japanese 
on the Asian mainland. The chief theater of operations 
(area of military activity) involved China, Burma (now 
Myanmar), and India. By mid-1942, Japan held much of 
eastern and southern China and had conquered nearly 
all Burma. The Japanese had closed the Burma Road, the 
overland supply route from India to China. China lacked 
equipment and trained troops and barely managed to 
go on fighting. But the Western Allies wanted to keep 
China in the war because the Chinese tied down hun- 
dreds of thousands of Japanese troops. For three years, 
the Allies flew war supplies over the world’s tallest 
mountain system, the Himalaya, from India to China. The 
route was known as ‘the Hump.” 

China. By 1942, five years after Japan had invaded Chi- 
na, the opposing armies were near exhaustion. Japanese 
troops staged attacks especially to capture China's food 
supplies for themselves and to starve the country into 
surrender. As a result, millions of Chinese people died 
from lack of food during the war. 

A struggle between China's Nationalist government, 
headed by Chiang Kai-shek, and Chinese Communists 
further weakened the country’s war effort. At first, the 
Nationalist forces and the Communists had joined in 
fighting the Japanese invaders. But their cooperation 
gradually broke down as they prepared to fight each 
other after the war. 
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The United States sent military advisers as well as 
equipment to China. Colonel Claire L. Chennault, for ex- 
ample, trained pilots and established an air force in 
China. By the end of 1943, his pilots controlled the skies 
over China. But they could not help exhausted Chinese 
troops on the ground. Major General Joseph W. Stilwell 
served as Chiang’s chief of staff and trained the Chinese 
army. Stilwell also commanded the U.S. forces in China 
and Burma. 

Burma. The Allied campaign in Burma was closely 
linked to the fighting in China. From 1943 until early 
1945, the Allies fought to recapture Burma from the Jap- 
anese and reopen a land route to China. But rugged jun- 
gle, heavy rains, and a shortage of troops and supplies 
hampered the Allies in Burma. 

Admiral Louis Mountbatten of Great Britain became 
supreme Allied commander in Southeast Asia in August 
1943. He directed several successful offensives in Burma 
in late 1943 and in 1944. By the end of 1944, Allied forces 
had battled their way through the jungles of northern 
Burma. They opened a supply route across northern 
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From 1943 to August 1945, the Allies worked their way across the Pacific toward Japan. Allied forces on 
the Asian mainland recaptured Burma. This map shows the Allied route and gives the dates of key bat- 
tles in the Pacific campaign. Japan still held much territory when it surrendered. 
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Burma to China in January 1945. Rangoon, Burma's capi- 
tal, fell to the Allies in May. The Allies finally regained 
Burma after a long, horrible campaign. 

India. \ndia became an important supply base and 
training center for Allied forces during World War Il. 
Japan's conquest of Burma in 1942 placed India in great 
danger. In early 1944, Japanese troops invaded India and 
encircled the towns of Imphal and Kohima just inside 
India’s border. The British supplied the towns by air. The 
attackers finally began to withdraw from India late in 
June. Thousands of Japanese soldiers died of disease 
and starvation during the retreat. 

Closing in on Japan. Superiority at sea and in the air 
enabled the Allies to close in on Japan in early 1945. By 
then, Japan had lost much of its empire, most of its air- 
craft and cargo ships, and nearly all its warships. Hun- 
dreds of thousands of Japanese soldiers remained 
stranded on Pacific islands by-passed by the Allies. 
American B-29 bombers were pounding Japan's indus- 
tries, and American submarines were sinking vital sup- 
plies headed for Japan. 
























Important dates in the Pacific: 1943-1945 











1943 
Nov. 20 U.S. forces invaded Tarawa. 
1944 
June 19-20 AUS. naval force defeated the Japanese in the 
Battle of the Philippine Sea. 
July 18 Japan's Prime Minister Tojo resigned. 
Oct. 20 The Allies began landing in the Philippines. 
Oct. 23-26 The Allies defeated Japan's navy in the Battle of 
Leyte Gulf in the Philippines. 
1945 
March 16 U.S. marines captured {wo Jima. 
June 21 Allied forces captured Okinawa. 
Aug. 6 An atomic bomb was dropped on Hiroshima. 
Aug. 8 The Soviet Union declared war on Japan. 
Aug. 9 An atomic bomb was dropped on Nagasaki. 
Aug. 14 Japan agreed to surrender unconditionally. 
Sept. 2 Japan signed surrender terms aboard the battle- 


ship U.S.S. Missouri in Tokyo Bay. 





In January 1945, Major General Curtis E. LeMay took 
command of the air war against Japan. LeMay ordered 
more frequent and more daring raids. American bomb- 
ers increased their accuracy by flying in low during 
nighttime raids. They began to drop incendiary (fire-pro- 
ducing) bombs that set Japanese cities aflame. A massive 
incendiary raid in March 1945 destroyed the heart of 
Tokyo. By the end of the month, about 3 million people 
in Tokyo were homeless. 

Japan’s military leaders went on fighting, though they 
faced certain defeat. The Allies decided they needed 
more bases to step up the bombing campaign against 
Japan. They chose the Japanese islands of lwo Jima and 
Okinawa. 

Iwo Jima lies about 750 miles (1,210 kilometers) south 
of Japan. About 21,000 Japanese troops were stationed 
there. They prepared to defend the tiny island from forti- 
fied caves and underground tunnels. Allied aircraft 
began bombarding Iwo Jima seven months before the 
invasion. American marines landed on Feb. 19, 1945, and 
made slow progress. The Japanese hung on desperately 





World Warll 491 








US. Air Force 
Allied flights over the Himalaya, the world’s tallest moun- 
tains, supplied China with war materials from 1942 to 1945. The 
dangerous air route from India to China was called “the Hump.” 


until March 16. About 25,000 marines—about 30 per cent 
of the landing force—were killed or wounded in the 
campaign for Iwo Jima. 

Okinawa, the next stop on the Allied route toward 
Japan, lies about 350 miles (565 kilometers) southwest of 
Japan. Allied troops began to pour ashore on Okinawa 
on April 1, 1945. Japan sent kamikazes to attack the land- 
ing force. By the time the battle ended on June 21, kami- 
kazes had sunk at least 30 ships and damaged more than 
350 others. The capture of Okinawa cost the Allies about 
50,000 casualties. About 110,000 Japanese died, includ- 
ing many civilians who chose to commit suicide rather 
than be conquered. 

By the summer of 1945, some members of Japan's 
government favored surrender. But others insisted that 
Japan fight on. The Allies planned to invade Japan in No- 
vember 1945. American military planners feared that the 
invasion might cost as many as 1 million U.S. lives. Some 
Allied leaders believed that Soviet help was needed to 
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Supplies poured ashore on 
Iwo Jima after U.S. marines se- 
cured beaches on the Japa- 
nese island in February 1945. 
The battle for lwu Jima was 
one of the bloodiest cam- 
paigns of World War IL. 
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UPI/Bettmann Newsphotos 
An atomic blast demolished the center of Hiroshima, Japan, 
above, on Aug. 6, 1945. Japan agreed to surrender after a second 
atomic bomb was dropped on Nagasaki on August 9. 


defeat Japan, and they had encouraged Stalin to invade 
Manchuria. However, the Allies found another way to 
end the war. 

The atomic bomb. In 1939, the German-born scien- 
tist Albert Einstein had informed President Roosevelt 
about the possibility of creating a superbomb. It would 
produce an extremely powerful explosion by splitting 
the atom. Einstein and other scientists feared that Ger- 
many might develop such a bomb first. In 1942, the 
United States set up the Manhattan Project, a top-secret 
program to develop an atomic bomb. The first test ex- 
plosion of an atomic bomb occurred in the New Mexico 
desert in July 1945. 

Roosevelt died in April 1945, and Vice President Harry 
S. Truman became President of the United States. Tru- 
man met with Churchill and Stalin in Potsdam, Germany, 
in July, shortly after Germany's defeat. At the Potsdam 
Conference, Truman learned of the successful test ex- 
plosion of the atomic bomb and informed the other 
leaders of it. The United States, Britain, and China then 
issued a statement threatening to destroy Japan unless it 
surrendered unconditionally. In spite of the warning, 
Japan went on fighting. 





UPI/Bettmann Newsphotos 
Japan‘s surrender on Sept. 2, 1945, ended World War II. Gen- 
eral of the Army Douglas MacArthur, far /eft, signed for the Al- 
lies, and General Yoshijiro Umezu, right, for the Japanese army. 


On Aug. 6, 1945, an American B-29 bomber called the 
Enola Gay dropped the first atomic bomb used in war- 
fare on the Japanese city of Hiroshima. The explosion 
killed from 70,000 to 100,000 people, it is estimated, and 
destroyed about 5 square miles (13 square kilometers). 
After Japanese leaders failed to respond to the bomb- 
ing, the United States dropped a larger bomb on Naga- 
saki on August 9. It killed about 40,000 people. Later, 
thousands more died of injuries and radiation from the 
two bombings. Meanwhile, on August 8, the Soviet 
Union declared war on Japan and invaded Manchuria. 
Soviet troops raced south toward Korea. 

Victory in the Pacific. Although Japan’s emperors 
had traditionally stayed out of politics, Hirohito urged 
the government to surrender. On August 14, Japan 
agreed to end the war. Some of the country’s military 
leaders committed suicide. 

On Sept. 2, 1945, representatives of Japan signed the 
official statement of surrender aboard the U.S. battleship 
Missouri, which lay at anchor in Tokyo Bay. Representa- 
tives of all the Allied nations were present. Truman de- 
clared September 2 as V-J Day, or Victory over Japan 
Day. World War II had ended. 


The secret war 


Throughout World War II, a secret war was fought 
between the Allies and the Axis to obtain information 
about each other's activities and to weaken each other's 
war effort. Codebreakers tried to decipher secret com- 
munications, and spies worked behind enemy lines to 
gather information. Saboteurs tried to disrupt activities 
on the home front. Many people in Axis-held territories 
joined undercover resistance groups that opposed the 
occupying forces. All the warring nations used propa- 
ganda to influence public opinion. 

The Ultra secret. Soon after the outbreak of World 
War Il, Britain obtained, with the help of Polish spies, 
one of the machines Germany used to code secret mes- 
sages. In an outstanding effort, British mathematicians 


and codebreakers solved the machine's electronic cod- 
ing procedures. Britain’s ability to read many of Germa- 
ny’s wartime communications was known as the Ultra 
secret. Ultra helped the Allies defeat Germany. 

The Ultra secret played an important role in battle. 
During the 1940 Battle of Britain, for example, Ultra sup- 
plied advance warning of where and when the Luftwaffe 
planned to attack. Ultra also helped Montgomery defeat 
the Germans in Egypt in 1942 by providing him with 
Rommel's battle plan. The British carefully guarded the 
Ultra secret. They were extremely cautious about using 
their knowledge so that Germany would not change its 
coding procedures. The Germans never discovered that 
Britain had broken their code. 











Spies and saboteurs were specially trained by the 
warring nations. Spies reported on troop movements, 
defense build-ups, and other developments behind ene- 
my lines. Spies of Allied nations also supplied resistance 
groups with weapons and explosives. Saboteurs ham- 
pered the enemy's war effort in any way they could. For 
example, they blew up factories and bridges and or- 
ganized slowdowns in war plants. 

Germany had spies in many countries. But its efforts at 
spying were less successful in general than those of the 
Allies. The U.S. government set up a wartime agency 
called the Office of Strategic Services (OSS) to engage in 
spying and sabotage. The OSS worked closely with a 
similar British agency, the Special Operations Executive. 
The Soviet Union operated networks of spies in Allied 
nations as well as in Germany and Japan. 

Resistance groups sprang up in every Axis-occupied 
country. Resistance began with individual acts of defi- 
ance against the occupiers. Gradually, like-minded peo- 
ple banded together and worked in secret to overthrow 
the invaders. The activities of resistance groups expand- 
ed as the war continued. Their work included publish- 
ing and distributing illegal newspapers, rescuing Allied 
aircrews shot down behind enemy lines, gathering in- 
formation about the enemy, and sabotage. 

In such countries as France, Yugoslavia, and Burma, 
resistance groups engaged in guerrilla warfare. They or- 
ganized bands of fighters who staged raids, ambushes, 
and other small attacks against the occupation forces. 

All resistance movements suffered many setbacks. But 
they also achieved outstanding successes. For example, 
the French resistance interfered with German efforts to 
turn back the Allied invasion of Normandy in 1944. Nor- 
wegian resistance workers destroyed a shipment of 
heavy water headed for Germany. Heavy water is a sub- 
stance needed in the production of an atomic bomb. Yu- 
goslavia had the most effective resistance movement of 
all—the Partisans. With Allied help, the Partisans drove 
the Germans out of Yugoslavia in 1944. 

Even in Germany itself, a small underground move- 
ment opposed the Nazis. In July 1944, a group of Ger- 
man army officers planted a bomb intended to kill Hitler. 
However, Hitler escaped the explosion with minor in- 
juries. He ordered the plotters arrested and executed. 

The risks of joining the resistance were great. A resist- 
ance worker caught by the Nazis faced certain death. 
The Germans sometimes rounded up and executed hun- 
dreds of civilians in revenge for an act of sabotage 
against their occupation forces. 

Propaganda. All the warring nations used propagan- 
da to win support for their policies. Governments aimed 
propaganda at their own people and at the enemy. Ra- 
dio broadcasts reached the largest audiences. Motion 
pictures, posters, and cartoons were also used. 

The Nazis skillfully used propaganda to spread their 
beliefs. Joseph Goebbels directed Germany's Ministry of 
Propaganda and Enlightenment, which controlled publi- 
cations, radio programs, motion pictures, and the arts in 
Germany and German-occupied Europe. The ministry 
worked to persuade people of the superiority of Ger- 
man culture and of Germany's right to rule the world. Af- 
ter the war began to go badly for the Axis, the Germans 
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A U.S. government poster reminded Americans of the event 
that plunged them into war—Japan’s attack on Pearl Harbor. All 
warring nations used propaganda techniques to stir patriotism. 


claimed that they were saving the world from the evils 
of Communism. 

Mussolini stirred the Italians with dreams of restoring 
Italy to the glory of ancient Rome. Italy's propaganda 
also ridiculed the fighting ability of Allied soldiers. 

Japan promised conquered peoples a share in the 
Greater East Asia Co-Prosperity Sphere, which would 
unite all eastern Asia under Japanese control. Using the 
slogan “Asia for the Asians,” the Japanese claimed that 
they were freeing Asia from European rule. 

Nightly newscasts beamed by the British Broadcasting 
Corporation (BBC) to the European mainland provided 
truthful information about the day's fighting. The Nazis 
made it a crime for people in Germany and German- 
held lands to listen to BBC broadcasts. 

The U.S. government established the Office of War In- 
formation (OW) to encourage American support for the 
war effort. The agency told Americans that they were 
fighting for a better world. In 1942, the Voice of Ameri- 
ca, a government radio service, began broadcasting to 
Axis-occupied countries. 

The warring countries also engaged in psychological 
warfare intended to destroy the enemy's will to fight. 
American planes dropped leaflets over Germany that 
told of Nazi defeats. The Axis nations employed English- 
speaking radio announcers whose programs were de- 
signed to weaken the morale of Allied soldiers. For ex- 
ample, Mildred Gillars, an American known as “Axis 
Sally,” made broadcasts for Germany. The Japanese also 
used English-speaking female announcers, some of 
whom were referred to as “Tokyo Rose’ by soldiers. 
Such broadcasts merely amused most troops. 
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“Rosie the Riveter” became the humorous yet respectful name 
for the millions of American women who worked in defense 
plants during the war. This “Rosie” worked on an airplane as- 
sembly line. 


World War II affected the civilian populations of all 
the fighting nations. But the effects were extremely un- 
even. Much of Europe and large parts of Asia suffered 
widespread destruction and severe hardship. The 
United States and Canada, which lay far from the battle- 
fronts, were spared most of the horror of war. North 
America, in fact, prospered during World War II. 

In the United States and Canada, most people fully 
backed the war effort. Nearly all Americans and Canadi- 
ans despised Nazism and wished to defeat it. Americans 
sought also to avenge the bombing of Pear! Harbor. 

Producing for the war. Victory in World War II re- 
quired an enormous amount of war materials, including 
huge numbers of ships, tanks, aircraft, and weapons. 
The United States and Canada built many plants to man- 
ufacture war goods. They also turned old factories into 
war plants. For example, automobile factories began to 
produce tanks and aircraft. 

The United States astonished the world with its war- 
time output. Roosevelt called for the production of 
60,000 aircraft during 1942—a goal many industrialists 
believed was impossible to achieve. Yet U.S. war plants 
turned out nearly 86,000 planes the following year. Ship- 
building gains were just as impressive. For example, the 
time needed to build an aircraft carrier dropped from 36 
months in 1941 to 15 months in 1945. 

Canada also greatly expanded its output during 
World War Il. Wartime expansion made Canada a lead- 
ing industrial power by the war's end. 

Millions of women in the United States and Canada 
joined the labor force during World War II, after men 
left for combat. Women worked in shipyards and air- 
craft factories and filled many jobs previously held only 
by men. The number of working women in the United 
States climbed from about 15 million in 1941 to about 19 
million in 1945. Canadian women replaced men on 
farms as well as in factories. They helped raise the crops 
that fed Allied troops. 

New opportunities opened up for American blacks 


On the home front 


during World War II. In 1941, Roosevelt created the Fair 
Employment Practices Committee to prevent job dis- 
crimination in U.S. defense industries. Large numbers of 
Southern blacks moved to the North to work in war 
plants. 

Mobilizing for the war. The United States introduced 
its first peacetime draft in September 1940. Under the 
draft law, all men aged 21 through 35 were required to 
register for military service. The draft was later extended 
to men 18 through 44. More than 15 million American 
men served in the armed forces during World War II. 
About 10 million were drafted. The rest volunteered. 
About 338,000 women served in the U.S. armed forces. 
They worked as mechanics, drivers, clerks, and cooks 
and also filled many other noncombat positions. 

Canada also expanded its armed forces greatly during 
World War II. At the outbreak of the war, the Canadian 
government promised not to draft men for service over- 
seas. Canada relied on volunteers for overseas duty until 
November 1944. By then, it suffered from a severe short- 
age of troops and began to send draftees overseas. 
More than a million Canadians, including about 50,000 
women, served in the armed forces during the war. 

Financing the war. The U.S. and Canadian govern- 
ments paid for the costs of World War Il in several ways. 
In one major method, they borrowed from individuals 
and businesses by selling them war bonds, certificates, 
notes, and stamps. The United States government raised 
nearly $180 billion from such sales. Canada’s govern- 
ment also raised several billion dollars. 

Taxes also helped pay for World War II. Income in- 
creased tremendously during the war years. As a result, 
revenue from income taxes soared. In the United States, 
the tax rate on the highest incomes reached 94 per cent. 
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Government rationing helped assure the fair distribution of 
scarce goods in the United States and Canada. Ration books en- 
abled citizens to buy limited amounts of meat and other items. 
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AP/Wide World 
The wartime confinement of Japanese Americans in relo- 
cation camps was a denial of their rights. It resulted from dis- 
trust of all Japanese after the attack on Pearl Harbor. 


The government also taxed entertainment and such lux- 
ury goods as cosmetics and jewelry. Corporations paid 
extra taxes on higher-than-normal profits. Canadians also 
paid increased taxes during the war. 

In spite of greater borrowing and higher taxes, the 
U.S. and Canadian governments spent more than they 
raised to pay for the war. In the United States, the na- 
tional debt increased from about $49 billion in 1941 to 
$259 billion in 1945. Canada’s national debt rose from $4 
billion in 1939 to $16 billion in 1945. 

Government controls over civilian life in the United 
States and Canada expanded during World War II. In 
both countries, the national government established 
various agencies to direct the war effort on the home 
front. The agencies helped prevent skyrocketing prices, 
severe shortages, and production foul-ups. The War 
Production Board, for example, controlled the distribu- 
tion of raw materials needed by U.S. industries. The Of- 
fice of Price Administration limited price increases in 
the United States. It also set up a rationing program to 
distribute scarce goods fairly. Each family received a 
book of ration coupons to use for purchases of such 
items as sugar, meat, butter, and gasoline. 

Canada’s government had even greater wartime pow- 
ers. For example, the National Selective Service con- 
trolled Canada’s work force. It forbade men of military 
age to hold jobs it termed “nonessential.” Such jobs in- 
cluded driving a taxi or selling real estate. Canada’s War- 
time Prices and Trade Board determined wages and 
prices and set up a rationing program. 

Treatment of enemy aliens. During World War II, the 
U.S. government classified more than a million newly ar- 
rived immigrants from Germany, Italy, and japan as 
enemy aliens. However, only the Japanese were treated 
unjustly. After the bombing of Pearl Harbor, some Amer- 
icans directed their rage at people of Japanese ancestry. 
In 1942, anti-Japanese hysteria led the U.S. government 
to move about 110,000 West Coast residents of Japanese 
ancestry to inland relocation camps. They lost their 
homes and their jobs as a result. About two-thirds of 
them were citizens of the United States. Canada also re- 
located about 21,000 people of Japanese ancestry dur- 
ing the war. 
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In Germany, most of the people greeted the start of 
World War II with little enthusiasm. But Germany's 
string of easy victories from 1939 to mid-1941 stirred 
support for the war. By the summer of 1941, the Ger- 
mans did not expect the war to last much longer. 

Civilian life. Food, clothing, and other consumer 
goods remained plentiful in Germany during the early 
years of the war. Imports poured in from Nazi-occupied 
countries of Europe. The Allied bombing of Germany 
got off to a slow start and did little damage at first. 

Germany's situation had changed by late 1942. The 
armed forces bogged down in the Soviet Union, and 
there were fewer reports of German victories to cheer 
the people. Allied bombs rained down day and night on 
German cities. Consumer goods became scarce. Yet the 
people continued to work hard for the war effort. 

The Nazi terror. Hitler's dreaded secret police, the 
Gestapo, ruthlessly crushed opposition to the Nazi Party. 
The Gestapo arrested anyone suspected of opposing 
Nazism in Germany and in German-held territories. 

To free German men for combat, the Gestapo re- 
cruited workers from occupied countries. Millions of 
Europeans were eventually forced to work long hours 
under terrible conditions in German war plants. Many 
died of mistreatment or starvation. 

The Nazis brutally persecuted several groups, includ- 
ing Jews, Gypsies, and Slavs. By 1942, Hitler had started 
a campaign to murder all European Jews. The Nazis 
rounded up Jewish men, women, and children from oc- 
cupied Europe and shipped them in boxcars to concen- 
tration camps. Many Jews were mowed down by firing 
squads or killed in groups in gas chambers. Others died 
from lack of food, disease, or torture. Altogether, Hitler's 
forces killed approximately 6 million European Jews. 
About 4 million of these people died in concentration 
camps. The Nazis also slaughtered many Poles, Slavs, 
Gypsies, and members of other groups. 

In other countries, conditions on the home front de- 
pended on the nearness of the fighting and on the 
length of the war effort. Conditions were especially diffi- 
cult in the Soviet Union, where fierce fighting went on 
for nearly four years. Stalin ordered retreating Soviet 
soldiers to burn everything in their path that German 
troops could use for food or shelter. But that scorched- 
earth policy also caused great hardships for the Soviet 
people. Millions of Soviet civilians died of famine and 
other war-related causes. In Ukraine and areas occupied 
by the Soviet Union, many of the people at first wel- 
comed the conquering German troops. They believed 
that the Germans would deliver them from Stalin‘’s harsh 
rule. But the cruelty of the Nazi occupation forces 
turned the people against them. During World War II, 
civilians and soldiers in the Soviet Union fought the Ger- 
mans with a hatred and determination seldom matched 
elsewhere in Europe. 

The civilian population of Britain also united whole- 
heartedly behind the war effort. The people worked 
long hours in war plants and accepted severe shortages 
of nearly all goods. Prime Minister Churchill inspired 
the British people with his stirring words. 

Life was especially hard in the countries under Nazi 
rule. Germany looted the conquered lands to feed its 
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own people and fuel its war effort. Opponents of Na- 
zism lived in constant fear of Gestapo brutality. 

Japan came closest to collapse of all the warring na- 
tions. As the Allies closed in, they deprived Japan of 
more and more of the raw materials needed by the 


country’s industries. American bombers pounded 
Japan's cities, and American submarines sank Japanese 
cargo ships. By 1945, hunger and malnutrition were 
widespread in Japan. But the Japanese people remained 
willing to make enormous sacrifices for the war effort. 


Consequences of the war 


Deaths and destruction. World War II took more 
lives and caused more destruction than any other war. 
Altogether, about 70 million people served in the armed 
forces of the Allied and Axis nations. About 17 million of 
them lost their lives. The Soviet Union suffered about 74 
million battle deaths, more than any other country. The 
United States and Great Britain had the fewest battle 
deaths of the major powers. About 400,000 American 
and about 350,000 British military personnel died in the 
war. Germany lost about 32 million servicemen, and 
Japan about 14 million. 

Aerial bombing during World War II rained destruc- 
tion on civilian as well as military targets. Many cities lay 
in ruins by the end of the war, especially in Germany 
and Japan. Bombs wrecked houses, factories, and trans- 
portation and communication systems. Land battles also 
spread destruction over vast areas. After the war, mil- 
lions of starving and homeless people wandered among 
the ruins of Europe and Asia. 

No one knows how many civilians died as a direct re- 
sult of World War Il. Bombing raids destroyed many of 
the records needed to estimate those deaths. In addi- 





Keystone 
The human suffering caused by World War II was enormous. 
Cities lay in ruins, and millions of people had to be resettled. 
These homeless Germans reflected the widespread despair. 


tion, millions of people died in fires, of diseases, and of 
other causes after such essential services as fire fighting 
and health care broke down in war-torn areas. 

The Soviet Union and China suffered the highest toll 
of civilian deaths during World War Ii. About 19 million 
Soviet civilians and as many as 10 million Chinese civil- 
ians died. Many of the deaths resulted from famine. 

Displaced persons. World War I! uprooted millions 
of people. By the war's end, more than 12 million dis- 
placed persons remained in Europe. They included or- 
phans, prisoners of war, survivors of Nazi concentration 
and slave labor camps, and people who had fled invad- 
ing armies and war-torn areas. Other people were dis- 
placed by changes in national borders. For example, 
many Germans moved into Poland, Czechoslovakia, and 
other lands in eastern Europe that the Nazis took over. 
After the war, those countries expelled these German 
residents. 

To help displaced persons, the Allies established the 
United Nations Relief and Rehabilitation Administration 
(UNRRA). UNRRA began operating in 1944 in areas freed 
by the Allies from Nazi occupation. The organization set 
up camps for displaced persons and provided them 
with food, clothing, and medical supplies. By 1947, most 
of the displaced persons had been resettled. However, 
about a million people still remained in camps. Many 
had fled from countries in eastern Europe and refused 
to return to homelands that had come under Communist 
rule. 

New power struggles arose after World War II 
ended. The war had exhausted the leading prewar pow- 
ers of Europe and Asia. Germany and Japan ended the 
war in complete defeat, and Britain and France were se- 
verely weakened. The United States and the Soviet 
Union emerged as the world's leading powers. Their 
wartime alliance soon collapsed as the Soviet Union 
sought to spread Communism in Europe and Asia. The 
struggle between the Communist world, led by the So- 
viet Union, and the non-Communist world, led by the 
United States, became known as the Cold War. 

The United States had fought the Axis to preserve de- 
mocracy. After the war, Americans found it impossible 
to return to the policy of isolation their country had fol- 
lowed before the war. Americans realized that they 
needed strong allies, and they helped the war-torn na- 
tions recover. 

World War II had united the Soviet people behind a 
great patriotic effort. The Soviet Union came out of the 
war stronger than ever before, in spite of the severe de- 
struction it had suffered. Before the war ended, the So- 
viet Union had absorbed three nations along the Baltic 
Sea—Estonia, Latvia, and Lithuania. It had also taken 
parts of Poland, Romania, Finland, and Czechoslova- 
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kia by mid-1945. At the end of the war, Soviet troops oc- 
cupied most of eastern Europe. In March 1946, Churchill 
warned that an “iron curtain” had descended across Eu- 


_ rope, dividing eastern Europe from western Europe. Be- 


hind the Iron Curtain, the Soviet Union helped Commu- 
nist governments take power in Bulgaria, Czechoslo- 
vakia, Hungary, Poland, and Romania. 

Communism also gained strength in the Far East. The 


_ Soviet Union set up a Communist government in North 


Korea after the war. In China, Mao Zedong’s Communist 
forces battled Chiang Kai-shek’s Nationalist armies. Late 
in 1949, Chiang fled to the island of Taiwan, and China 
joined the Communist world. 

By 1947, Communists threatened to take control of 
Greece, and the Soviet Union was demanding military 
bases in Turkey. That year, President Truman announced 
that the United States would provide military and eco- 
nomic aid to any country threatened by Communism. 


_ American aid helped Greece and Turkey resist Commu- 


nist aggression. 

In 1948, the United States set up the Marshall Plan to 
help war-torn nations in Europe rebuild their econo- 
mies. Under the plan, 18 nations received $13 billion in 
food, machinery, and other goods. The Soviet Union for- 
bade countries in eastern Europe to participate in the 
Marshall Plan. 

The nuclear age opened with the development of 
the atomic bomb during World War II. Many people be- 
lieved that weapons capable of mass destruction would 
make war unthinkable in the future. They hoped that the 
world would learn to live in peace. But a race to develop 
ever more powerful weapons soon began. 

At the end of World War II, only the United States 
knew how to build an atomic weapon. In 1946, the 
United States proposed the creation of an international 
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Wounded 


Dead 

The Allies 

Australia 23,365 39,803 
Belgium 7,760 14,500 
Canada 37,476 Bala 
China 2,200,000 1,762,000 
France 210,671 390,000 
Great Britain* 329,208 348,403 
Poland 320,000 530,000 
Soviet Union 7,500,000 5,000,000 
United States 405,399 671,278 
The Axis 

Austria 380,000 350,117 
Bulgaria 10,000 21,878 
Finland 82,000 50,000 
Germany 3,500,000 7,250,000 
Hungary 140,000 89,313 
Italy 77,494 120,000 
Japan 1,219,000 295,247 
Romania 300,000 (t) 


“Including colonials. 


tFigure unavailable. 

Source: James L Stokesbury, author of A Short History of World War It 

agency that would control atomic energy and ban the 
production of nuclear weapons. But the Soviet Union 
objected to an inspection system, and the proposal was 
dropped. Stalin ordered Soviet scientists to develop an 
atomic bomb, and they succeeded in 1949. During the 
early 1950's, the United States and the Soviet Union each 
tested an even more destructive weapon, the hydrogen 
bomb. 

People have feared a nuclear war since the nuclear 
age began. At times, Cold War tensions threatened to 
erupt into war between the two superpowers. But the 
terrifying destructiveness of nuclear weapons may well 
have kept them from risking a major war. 


Establishing the peace 


Birth of the United Nations (UN). Out of the horror 
of World War I] came efforts to prevent war from ever 
again engulfing the world. in 1943, representatives of 
the United States, Great Britain, the Soviet Union, and 
China met in Moscow. They agreed to establish an inter- 
national organization that would work to promote 
peace. The four Allied powers met again in 1944 at 
Dumbarton Oaks, an estate in Washington, D.C. The del- 
egates decided to call the new organization the United 
Nations. In April 1945, representatives from 50 nations 
gathered in San Francisco, Calif., to draft a charter for 
the United Nations. They signed the charter in June, and 
it went into effect on October 24. 

Peace with Germany. Before World War II ended, 
the Allies had decided ona military occupation of Ger- 
many after its defeat. They divided Germany into four 
zones, with the United States, the Soviet Union, Great 
Britain, and France each occupying a zone. The four 
powers jointly administered Berlin. 

At the Potsdam Conference in July 1945, the Allies set 
forth their occupation policy. They agreed to abolish 
Germany's armed forces and to outlaw the Nazi Party. 
Germany lost territory east of the Oder and Neisse riv- 


ers. Most of the region went to Poland. The Soviet 
Union gained the northeastern corner of this territory. 

The Allies brought to trial Nazi leaders accused of 
war crimes. The trials exposed the monstrous evils in- 
flicted by Nazi Germany. Many leading Nazis were sen- 
tenced to death. The most important war trials took 
place in the German city of Nuremberg from 1945 to 
1949. 

Soon after the occupation began, the Soviet Union 
stopped cooperating with its Western Allies. It blocked 
all efforts to reunite Germany. The Western Allies gradu- 
ally joined their zones into one economic unit. But the 
Soviet Union forbade its zone to join. 

The city of Berlin lay deep within the Soviet zone of 
Germany. In June 1948, the Soviet Union sought to drive 
the Western powers from Berlin by blocking all rail, 
water, and highway routes to the city. For over a year, 
the Western Allies flew in food, fuel, and other goods to 
Berlin. The Soviet Union finally lifted the Berlin blockade 
in May 1949, and the airlift ended in September. 

The Western Allies set up political parties in their 
zones and held elections. In September 1949, the three 
Western zones were officially combined as the Federal 
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Republic of Germany, also known as West Germany. In 
May 1955, the Western Allies signed a treaty ending the 
occupation of West Germany, and granting the country 
full independence. However, the treaty was not a gener- 
al peace treaty because the Soviet Union refused to sign 
it. The Soviet Union set up a Communist government in 
its zone. In October 1949, the Soviet zone became the 
German Democratic Republic, also known as East Ger- 
many. 

In September 1990, the Soviet Union and the Western 
Allies signed a treaty to give up all their occupation 
rights in East and West Germany. In October 1990, Ger- 
many was reunited as a non-Communist nation. 

Peace with Japan. The military occupation of Japan 
began in August 1945. Americans far outnumbered 
other troops in the occupation forces because of the key 
role their country had played in defeating Japan. General 
MacArthur directed the occupation as supreme com- 
mander for the Allied nations. He introduced many re- 
forms designed to rid Japan of its military institutions 
and transform it into a democracy. A constitution drawn 
up by MacArthur's staff took effect in 1947. The constitu- 
tion transferred all political rights from the Japanese em- 
peror to the people. In addition, the constitution granted 
voting rights to women, and denied Japan's right to de- 
clare war. 


Study aids 


Related articles in World Book See the History section of 
articles on countries that took part in World War Il. Additional 
related articles in World Book include: 


Battles 
Bataan Peninsula Leningrad, Siege Russo-Finnish 
Chinese-Japanese of wars 
wars Manila Bay Saipan 
Corregidor Midway Island Stalingrad, Battle 
Dunkerque Okinawa of 
Guam Pearl Harbor Wake Island 


Iwo Jima 


Allied military leaders 


Alanbrook, Lord 
Alexander of Tunis, Earl 
Arnold, Henry H. 
Bradley, Omar N. 
Chennault, Claire L. 
Clark, Mark W. 
Doolittle, James H. 
Eisenhower, Dwight D. 
Halsey, William F., Jr. 
Hobby, Oveta C. 
LeMay, Curtis E. 
MacArthur, Douglas 
Marshall, George C. 
McNaughton, Andrew G. L. 


Montgomery, Bernard L. 
Mountbatten, Louis 
Nimitz, Chester W. 
Patton, George S., Jr. 
Ridgway, Matthew B. 
Roosevelt, Theodore, Jr. 
Spaatz, Carl 

Spruance, Raymond A. 
Stilwell, Joseph W. 
Taylor, Maxwell D. 
Tedder, Arthur W. 
Wainwright, Jonathan M. 
Zhukov, Georgi K. 


Axis military leaders 


Doenitz, Karl 
Goering, Hermann W. 
Heydrich, Reinhard 
Jodl, Alfred 


Rommel, Erwin 
Yamamoto, Isoroku 
Yamashita, Tomoyuki 


Allied political figures 


Churchill, Sir Winston L S. 
Daladier, Edouard 
De Gaulle, Charles A. J. M. 
Eden, Sir Anthony 


Attlee, Clement R. 
Benes, Eduard 
Chamberlain, Neville 
Chiang Kai-shek 


The Allied occupation forces brought to trial 25 Japa- 
nese war leaders and government officials who were ac- 
cused of war crimes. Seven of these individuals were ex- 
ecuted. The others received prison sentences. 

In September 1951, the United States and most of the 
other Allied nations signed a peace treaty with Japan. 
The treaty took away Japan's overseas empire, although 
it permitted Japan to rearm. The Allied occupation of 
Japan ended soon after the nations signed the treaty. 
However, a new treaty permitted the United States to 
keep troops in Japan. China’s Nationalist government 
signed its own peace treaty with Japan in 1952, and the 
Soviet Union and Japan also signed a separate peace 
treaty in 1956. 

Peace with other countries. Soon after World War 
Il ended, the Allies began to draw up peace treaties with 
Italy and the other countries that fought the Allies. The 
treaties limited the armed forces of the defeated coun- 
tries and required them to pay war damages. The trea- 
ties also called for territorial changes. Bulgaria gave up 
territory to Greece and Yugoslavia. Czechoslovakia 
gained land from Hungary. Italy gave up land to France, 
Yugoslavia, and Greece. The country also lost its empire 
in Africa. Romania gained territory from Hungary, but in 
turn it lost land to Bulgaria and the Soviet Union. 

James L. Stokesbury 


Roosevelt, Franklin D. 
Stalin, Joseph 

Tito, Josip Broz 
Truman, Harry S. 


Haile Selassie | 

Hull, Cordell 

Knox, Frank 

Molotov, Vyacheslav M. 





Axis political figures 


Bormann, Martin Konoye, Prince Ribbentrop, 
Eichmann, Adolf Fumimaro Joachim von 
Goebbels, Joseph Laval, Pierre Rosenberg, Alfred 
Hess, Rudolf Mussolini, Benito Speer, Albert 
Himmler, Heinrich Pétain, Henri P. Tojo, Hideki 
Hirohito Quisling, Vidkun Tokyo Rose 
Hitler, Adolf A.L 
Other biographies 

Bonhoeffer, Mauldin, Bill Murphy, Audie 

Dietrich Mercier, Désiré Pyle, Ernie 
Frank, Anne Joseph Cardinal Schindler, Oskar 
Kaiser, Henry J. Miller, Dorie Wallenberg, Raoul 
Krupp 


Conferences and treaties 


San Francisco Conference 
Tehran Conference 
Yalta Conference 


Munich Agreement 
Pan-American Conferences 
Potsdam Conference 


Forces, materials, and weapons 


Ace Balloon (Balloons Fifth column 
Air force in war) Flying Tigers 
Air Force, United Bazooka Guided missile 

States Blitzkrieg Helmet 
Aircraft, Military Bomb Hostage 
Aircraft carrier Bulldozer Intelligence serv- 
Airplane Camouflage ice 
Amphibious Coast Guard, Unit- Jeep 

warfare ed States Jet propulsion 
Army Code talkers Kamikaze 
Army, United Codes and ciphers Lend-Lease 

States (History) Marine Corps, 
Aviation Commando United States 











Mine warfare PT boat Submarine 
Navy Radar Tank 
Navy, United Rationing Torpedo 
States Remote control Tuskegee Airmen 
Night vision Rocket War correspond- 
systems Savings bond ent 
Nuclear weapon Seabees Warship 
Propaganda Sonar 


Organizations 


United Nations 

United Service Organizations 

Veterans of Foreign Wars of 
the United States 


American Legion 

American Legion Auxiliary 
AMVETS 

Red Cross 

Strategic Services, Office of 


Other related articles 


Alaska Highway Graf Spee Refugee 

Asian Americans Hiroshima Selective Service 
(Japanese in- Holocaust System 
ternment) Holocaust Memori- — Socialism (World 

Atlantic Charter al Museum, Wars ji and II) 

Azores United States Spanish Civil War 


Bismarck (ship) Jews (The Holo- Stars and Stripes 


Burma Road caust) Underground 

Codes and ciphers —_ Katyn Massacre United States, 
(History) Korean War History of the 

Concentration Lidice Unknown soldier 
camp Maquis V-E Day 

D-day Neutrality V-J Day 

Draft, Military Nuremberg Trials War crime 

Family (Changes) Partisans World War | 

Gestapo Polish Corridor 


Outline 


I. Causes of the war 
A. The Peace of Paris 
B. Economic problems 
C. Nationalism 
D. The rise of 
dictatorships 
ll. Early stages of the war 
A. The invasion of Poland 
B. The Phony War the Low Countries 
C. The conquest of E. The fall of France 
Denmark and Norway F. The Battle of Britain 
lil. The war spreads 
A. Fighting in Africa 
B. Fighting in the Balkans 
C. The invasion of the Soviet Union 
D. The Battle of the Atlantic 
IV. The United States enters the war 
A. The arsenal of democracy 
B. Japan attacks 
V. The Allies attack in Europe and northern Africa 
A. The strategy F. D-Day 
B. On the Soviet front G. The drive to the Rhine 
C. In northern Africa H. The Soviet advance 
D. The air war I. Victory in Europe 
E. The invasion of Italy 
Vi. The war in Asia and the Pacific 
A. Early Japanese victories 
B. The tide turns 
C. The South Pacific 
D. Island hopping in the Central Pacific 
E. The liberation of the Philippines 
F. The China-Burma-India theater 
G. Closing in on Japan 
H. The atomic bomb 
I. Victory in the Pacific 
Vil. The secret war 
A. The Ultra secret 
B. Spies and saboteurs 
C. Resistance groups 
D. Propaganda 


E. Aggression on the march 

F. The Spanish Civil War 

G. The failure of 
appeasement 


D. The invasion of 
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Vill. On the home front 
A. In the United States 
and Canada 
IX. Consequences of the war 
A. Deaths and destruction C. New power struggles 
B. Displaced persons D. The nuclear age 
X. Establishing the peace 
A. Birth of the United Nations (UN) 
B. Peace with Germany 
C. Peace with Japan 
D. Peace with other countries 


B. In Germany 
C. In other countries 


Questions 


Why did Japan decide to cripple the U.S. Pacific Fleet at anchor 
in Pearl Harbor? 

Which two battles marked a turning point for the Allies in the 
war against Germany? 

What was appeasement? When did it become clear that that pol- 
icy had failed? 

What terrifying new weapon did Japan introduce in 1944 during 
the Battle for Leyte Gulf? 

What was the largest seaborne invasion in history? 

Which leaders shocked the world by becoming allies in 1939? 

How did the United States help the Allies before it entered 
World War II? 

How was the Battle of the Coral Sea unlike all earlier naval bat- 
tles? 

How did the bombing campaigns against Germany by the Unit- 
ed States and the United Kingdom differ? 

What was the Ultra secret? How did it help the United Kingdom 
win the battle of Britain? 
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Random Hse., 1996. 

Sulzberger, C. L. American Heritage New History of World War 
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World Wide Web is the part of the Internet that pro- 
vides sounds, pictures, and moving images in addition 
to text. The Internet links computers and computer net- 
works around the world, but the portion of the network 
not on the World Wide Web (often called the Web, for 
short) contains only text information. The Web, however, 
has multimedia capabilities—including graphics, audio, 
and video. The Web is made up of electronic addresses 
called Web sites, which contain Web pages that hold 
the multimedia information. Web sites and their pages 
reside in computers connected to the Internet. 

Tim Berners-Lee, an English computer scientist at the 
European Organization for Nuclear Research (CERN) 
physics laboratory near Geneva, Switzerland, wrote the 
Web software in 1990. The Web became part of the In- 
ternet in 1991. The introduction of the Web helped 
make the Internet popular and easier to use. 

Many computer users find the Web’s multimedia con- 
tent more attractive than text-only content. In addition, 
Web browsers make the Web easy to use. A Web 
browser is a software package used to locate and dis: 
play information on the Web. To find information on 
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other parts of the Internet requires complex software 
and knowledge of specific computer commands. A Web 
browser is easier to use because it employs a graphical 
user interface—a way of interacting with a computer us- 
ing pictures as well as words. The pictures represent 
commands in a manner that is easy to understand. For 
example, a small picture of a printer represents the com- 
mand to print a document. By clicking the computer's 
mouse on an element, the user gives the computer 
command represented by that element. 

Another major feature of the Web is hypertext. Hyper- 
text enables a user to jump from one document to an- 
other—even if the documents are stored on different 
parts of the Internet. For example, in a Web site con- 
cerning space exploration, the words space shuttle 
might be highlighted. Clicking on these words would 
bring information about the shuttle to the screen. Pic- 
tures, too, can be used as /Ayperlinks (hypertext links). 
Words and pictures that hyperlink to other documents 
are Called hot spots. Hot spots and their hyperlinks are 
created by the author of a Web page. Keith Ferrell 

See also Internet; Journalism (Online journalism; 
Journalism today); Online service; Television (Web tele- 
vision). 

World Wildlife Fund, known outside the United 
States and Canada as World Wide Fund for Nature, is 
one of the world’s largest conservation organizations. 
Since it was founded in 1961, the organization has 
worked in over 100 countries to protect hundreds of 
plant and animal species and their habitats. It is abbrevi- 
ated as WWF. 

WWF campaigns to save such animals as the rhinoc- 
eros, tiger, elephant, and giant panda. The organization 
works to prevent illegal use and trade of endangered 
species and their parts. These parts include tiger bone 
and rhinoceros horn. WWF has preserved vast areas of 
land and helped reduce exhaustion and pollution of nat- 
ural resources. It campaigns about such issues as loss of 
fisheries, destruction of forests, and global warming. 

The organization has more than 1 million members in 
the United States and about 5 million members world- 
wide. Its global headquarters are near Geneva, Switzer- 
land. Critically reviewed by World Wildlife Fund 
World's fair is an international exposition that features 
exhibits dealing with commerce, industry, and science. 
Most fairs also offer entertainment and cultural activities 
and promote tourism in a region or country. Exhibitors 
include nations and private companies. 

A world's fair runs for several months and attracts mil- 
lions of visitors. Most fairs have been held in Europe 
and the United States. But fairs have also been held in 
Africa, Australia, Canada, India, Japan, and New Zealand. 

The first world’s fair was the Great Exhibition of 1851 
in London. A huge glass and iron hall called the Crystal 
Palace housed exhibits of art, handicrafts, and machin- 
ery. New products on display included the reaper and 
the Colt revolver. 

World's fairs are regulated by the Bureau of Interna- 
tional Expositions (B.1.E.). The B.1LE. has established regu- 
lations that govern the frequency and duration of offi- 
cially approved events. Under B.LE. rules, only one major 
fair can be held each decade and it can last for no 
longer than six months. But the B.1.E. also approves 
smaller events that can be held more often. 


Through the years, world’s fairs have become a show- 
case for new inventions, new types of foods, and new 
kinds of art. Alexander Graham Bell's newly invented 
telephone was displayed at the Centennial Exposition in 
Philadelphia in 1876. Visitors at the 1904 Louisiana Pur- 
chase Exposition in St. Louis, Missouri, saw early types 
of automobiles and several new foods, including iced 
tea and the ice cream cone. Visitors to the New York 
World's Fair in 1939 and 1940 could see early versions of 
television. 

A number of famous structures have been designed 
for world’s fairs. The Eiffel Tower was erected for a 
world’s fair in Paris in 1889. The Museum of Science and 
Industry in Chicago is housed in a building constructed 
for the World's Columbian Exposition in 1893. The Space 
Needle was built for the Century 21 world’s fair in Seat- 
tle, Washington, in 1962. 

Early world's fairs offered general exhibits. Modern 
fairs have had themes. The Century 21 fair emphasized 
exhibits about the dawn of the space age. The 1975 fair 
in Okinawa, Japan, featured the ocean environment. The 
1982 fair in Knoxville, Tennessee, dealt with energy 
needs. The 1986 fair in Vancouver, Canada, centered on 
transportation. The 1988 fair in Brisbane, Australia, ex- 
plored leisure in the age of technology. The 1990 fair in 
Osaka, Japan, focused on global environmental issues. 
The 1992 fair in Seville, Spain, celebrated the 500th an- 
niversary of Christopher Columbus's voyage to America. 

Michael R. Pender 

See also Architecture (The Industrial Revolution); 
Chicago (A city reborn; picture); Tennessee (picture). 
Worm is any of several kinds of animals that have a 
soft, slender body and no backbone or legs. There are 
thousands of kinds of worms. The largest species meas- 
ure many feet or meters long, and the smallest ones 
cannot be seen without a microscope. Some worms live 
in water or soil. Many of these free-living worms eat 
small plants and animals, and others feed on decaying 
matter. Still other worms live as parasites in various ani- 
mals and plants. They cause a number of diseases. 

Many people believe that such wormlike animals as 
caterpillars and grubs are worms. But these animals are 
insects in their /arva/ (juvenile) stage and do not resem- 
ble worms after they mature. 

Most kinds of worms have a well-developed sense of 
touch. They also have special organs that respond to 
chemicals in their surroundings. Many species have a 
sense of sight, with eyes or eyespots on the head. 

There are four main groups of worms: (1) flatworms, 
or Platvhelminthes; (2) ribbon worms, or Nemertea; (3) 
roundworms, or Nematoda; and (4) segmented worms, 
or Annelida. The study of worms is he/minthology. 

Flatworms are the simplest kinds of worms. Some of 
them look like oval leaves, and others resemble ribbons. 
Flatworms include both free-living species and parasitic 
species. Most free-living flatworms live in the sea. But 
many freshwater species live among algae and stones 
along the shores of lakes and ponds. These flatworms, 
called planarians, eat tiny animals. Flukes and tape- 
worms are parasitic flatworms that infect human beings 
and many other animals. In human beings, they cause 
serious blood and intestinal disorders. 

Ribbon worms resemble flatworms, but many spe- 
cies are larger. Most ribbon worms live in the sea. A few 














grow several feet or meters long. Ribbon worms are 
_also called proboscis worms. They have a long probos- 
cis (tubelike structure) that they shoot out from their 
head to capture prey. They feed on animals, including 
other worms and mollusks. 

Roundworms make up the largest group of worms. 
There are about 12,000 species. Roundworms have a 
long, cylindrical body that resembles a piece of thread. 
Some, including f/ariae, hookworms, and trichinae, are 
parasites that cause disease in human beings and other 
animals and in plants. Free-living roundworms live in 
water or in soil. They eat bacteria, fungi, and small plants 
and animals. 

Segmented worms are the most highly developed 
worms. Their body consists of segments that give the 
worms a ringed appearance. This group includes po/y- 
chaete worms, oligochaete worms, and leeches. 

Polychaete worms, the largest group of segmented 
worms, live in the sea and along the shore. Many of 
these worms have tentac/es (feelers) on their head and a 
pair of leglike projections called parapodia on each 
body segment. The parapodia are used in crawling. 
They have many sevae (bristles) that help the worms grip 
the surface on which they are moving. Many polychaete 
worms live among algae or burrow in mud or sand. 
Some live in tubes attached to the sea floor. A worm 
makes its tube from sand or from material secreted by 
its body. Some polychaete worms eat small plants and 
animals. Others feed on plant and animal remains. 

Oligochaete worms include earthworms and many 
freshwater species. They have a few setae but no para- 
podia. Most oligochaete worms eat decaying plant 
matter. 

leeches make up the smallest group of segmented 


Some common worms 
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worms. They grow from ; to 12 inches (1 to 30 centime- 
ters) long and have a flat body with a sucker at each end. 
Most leeches live in water and feed on the blood of fish 
and other water creatures. Robert D. Barnes 

Related articles in World Book include: 


Earthworm Horsehair worm Ribbon worm 
Eelworm Leech Roundworm 
Filaria Lugworm Tapeworm 
Flatworm Nematode Trichina 
Fluke Pinworm Vinegar eel 
Hookworm Planarian 


Worms, vawrms (pop. 71,827), is a historic town and 
river port in southern Germany. It lies on the west bank 
of the Rhine River. For location, see Germany (political 
map). 

Worms has a magnificent cathedral that is a fine 
example of Romanesque architecture. The cathedral 
dates from the 1000's. A monument dedicated to the 
Protestant reformer Martin Luther stands in the city. It 
honors Luther's appearance before the Diet of Worms in 
1521. The diet (assembly) issued the Edict of Worms, 
which proclaimed Luther a heretic. Worms is also the 
site of what may be Europe's oldest Jewish cemetery. 
The cemetery dates from the 1000's. Worms produces 
the famous Liebfraumilch wine. Its other economic activ- 
ities include shipping and the manutacture of chemicals, 
furniture, leather goods, machinery, and textiles. 

Roman soldiers built a fort on the site of what is now 
Worms in 14 B.C. During the Middle Ages, officials of 
the Holy Roman Empire held nearly 100 diets in Worms. 

Melvin Croan 
Worms, Edict of, was a decree that declared Refor- 
mation leader Martin Luther a heretic and cast him and 
his followers outside the protection of the law. The de- 


There are several thousand kinds of worms. These illustrations show representatives of each of the 


four major groups of worms. The sizes listed are approximate because many species can stretch to 
unusually great lengths. For example, bootlace worms are normally no more than 6 5 feet (2 meters) 
long. But scientists measured one bootlace worm that was stretched to nearly 90 feet (27 meters). 
The illustrations are not drawn to scale. 


Liver fluke 

Genus Fasciola 

Up to 1 inch 

(2.5 centimeters) long 


Planarian 

Genus Dugesia 

Up to } inch 

(1.3 centimeters) long 


Tapeworm 
Genus Jaenta 
Up to 100 feet 
(30 meters) long 


Roundworms (Nematoda) 


Vinegar eel 
Genus Jurbatrix 

Up to |, inch 

(2.4 millimeters) long 


Hookworm 
Genus Necator 

Up to } inch 

(1.3 centimeters) long 


WORLD BOOK illustrations by Patricia J. Wynne 


Pink ribbon worm 
Genus Amphiporus 

Up to 3 } inches 

(8 centimeters) long 


Bootlace worm 
Genus Lineus 

Up to 6 } feet 

(2 meters) long 


Earthworm Clamworm 
Genus Lumbricus Genus Nereis 
Up to 12 inches Up to 18 inches 


(30 centimeters) long (46 centimeters) long 


Genus Hirudo 
Up to 6 inches 
(15 centimeters) long 
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cree was issued by a diet (assembly) of princes, nobles, 
and clergy at Worms, Germany, in May 1521. 

The edict was an important instance of a civil body is- 
suing a condemnation for the religious charge of 
heresy. Succeeding diets debated whether it should be 
enforced, and leagues of Roman Catholic and Protestant 
states were formed to defend each side of the question. 
The conflict did not end until the truce provided by the 
Peace of Augsburg in 1555. Dale A. Johnson 

See also Luther, Martin (The Diet of Worms); Refor- 
mation (Martin Luther). 

Wormwood is a large group of plants that give off 
pleasant odors. Often the term applies to an entire 
group of about 250 different kinds of plants of the genus 
Artemisia. The wormwood shrub grows mostly in the 
Northern Hemisphere and is most abundant in arid re- 
gions. The most important wormwood in commercial 
use is a perennial plant that grows in Europe and North 
Africa. This kind supplies an essential oil used in the 
manufacture of absinthe and medicine. Europeans grow 
common wormwood, or mugwort, for seasoning and 
medicinal purposes. People in eastern Canada and the 
northeastern United States consider this plant a weed. 
Several kinds of shrubby wormwoods are called sage- 
brush in the western United States. Lyle E. Craker 


Scientific classification. Wormwood is in the composite 
family, Asteraceae or Compositae. The scientific name for the 
wormwood that yields oil for absinthe is Artemisia absinthium. 
The common wormwood is A. vulgaris. The common sagebrush 
is A. tridentata. 


Worry. See Anxiety. 

Worship. See Religion; Colonial life in America (Why 
the colonists came to America); Freedom of religion; 
God; Idolatry; Prayer; Sun worship. 

Wotan. See Odin. 

Wouk, wohk, Herman (1915- ), is a popular Amer- 
ican novelist and playwright. His most successful books 
are based on his experiences serving in the United 
States Navy during World War II (1939-1945). 

Wouk won the 1952 Pulitzer Prize for fiction for The 
Caine Mutiny (1951). This novel tells about the conflict 
between Philip Queeg, the unstable captain of an Ameri- 
can minesweeper in the Pacific Ocean, and his rebel- 
lious junior officers. Wouk adapted part of the novel for 
a play, The Caine Mutiny Court-Martial (1954). 

In The Winds of War(1971) and War and Remem- 
brance (1978), Wouk describes the effects of World War 
Il on Victor Henry, an American naval officer, and his 
family. The two novels mingle fictional characters with 
historical figures against a background of major events 
of the period. 

Wouk’s other novels include Aurora Dawn (1947), The 
City Boy (1948), Marjorie Morningstar (1955), Young- 
blood Hawke (1962), Dont Stop the Carnival (1965), In- 
side, Outside (1985), and The Hope (1993). His other plays 
are The Traitor (1949) and Natures Way (1957). He dis- 
cusses Judaism in This ls My God (1959). Wouk was born 
in New York City. Barbara M. Perkins 
Wounded Knee, now a village on the Pine Ridge 
Sioux Indian Reservation of South Dakota, was the site 
of two famous events in American Indian history. The 
first was a massacre of Lakota Sioux Indians by United 
States Army troops in 1890. The second was the seizure 
of the village in 1973 by an armed group that included 


members of the American Indian Movement (AIM). 

The 1890 massacre. On Dec. 28, 1890, a band of 
about 350 Lakota Sioux sought by the Army surrendered 
near Wounded Knee Creek. The band, consisting of 
about 120 men and 230 women and children, were fol- 
lowers of the Ghost Dance religion, which taught that 
God would restore the Indian world to the way it was 
before whites arrived. Army leaders feared the religion 
would lead to an Indian uprising. About 470 troops sur- 
rounded the Lakota band. As the troops began to disarm 
the band the next day, someone—whether an Indian ora 
soldier is uncertain—fired a shot. The troops then fired 
on the Lakota with rifles and powerful, rapid-shooting 
Hotchkiss guns. The Lakota warriors fought back but 
were greatly outgunned. Some experts estimate that up 
to 300 Lakota were killed in the massacre or died later 
from wounds received in it. The dead included many 
unarmed women and children. Twenty-five soldiers 
were killed, most of them by Army cross fire. The inci- 
dent is known as the Massacre of Wounded Knee or the 
Battle of Wounded Knee. It was the last armed conflict 
between the Sioux and the Army. 

The 1973 incident involved about 200 armed Indians. 
They occupied Wounded Knee in part to protest federal 
policies toward Indians. The occupation also resulted 
from a dispute over tribal leadership that broke out 
among the Oglala Lakota. The occupiers demanded the 
return of lands taken from Indians in violation of treaty 
agreements. During the occupation, several gunfights 
took place between the occupiers and federal authori- 
ties. The occupation lasted 71 days and led to 2 deaths 
and over 300 arrests. Jo Allyn Archambault 

See also Ghost Dance. 

Wovoka, woh VOH kuf(1856?-1932), a Paiute Indian 
religious leader, founded the Ghost Dance religion of 
1890 among the Plains Indians. While sick with a fever in 
the late 1880's, he dreamed that God taught him a dance. 
God told him to teach his people to live peaceably and 
love others. Then no Indian would ever grow old or suf- 
fer illness or hunger. All the dead Indians and buffalo 
would come back to life. By doing the dance, which 
white people called the Ghost Dance, the Indians would 
make these good times come sooner. Wovoka based his 
teachings ona similar Ghost Dance religion that was 
founded in the late 1860's but which had died out 

Wovoka's religion was adopted by many Plains tribes 
that had been forced onto reservations and suffered 
from hunger and disease. Whites had wiped out the 
buffalo, the Indians’ chief source of food. Although the 
religion was nonviolent, United States Army leaders 
feared it would lead to an uprising by Sioux Indians in 
what is now South Dakota. The Army had Indian police 
try to arrest Sioux chief Sitting Bull, but he was killed in 
the attempt. Sitting Bull's death led eventually to the 
deaths of many other Indians at Wounded Knee Creek 
in 1890. 

Wovoka was born in Nevada. He grew up in the home 
of a white settler named David Wilson, who called Wo- 
voka Jack Wilson. 

See also Ghost Dance; Wounded Knee. 

WPA. See Works Progress Administration. 
Wrangell-St. Elias National Park, RANG guhl saynT 
uhl EYE uhs, is the largest national park in the United 
States. Located in southeastern Alaska, it covers about 





Jerome A. Greene 











8,332,000 acres (3,372,000 hectares), or about 13,000 
square miles (34,000 square kilometers). It is so vast that 
few tourists have ever visited its remote parts. For loca- 
tion, see Alaska (political map). 

The park includes the country’s greatest collection of 
mountains that stand more than 16,000 feet (4,880 me- 
ters) high. The tallest, Mount St. Elias, rises 18,008 feet 
(5,489 meters). The park also has the largest group of 
glaciers in North America. Animals that live in the park 
include black bears, grizzly bears, caribou, moose, Dall’s 
sheep, mountain goats, minks, sea otters, and trumpeter 
swans. The area was established as a national monu- 
ment in 1978 and became a national park in 1980. 

Critically reviewed by the National Park Service 
Wrasse, ras, is the name of a family of over 500 species 
of ocean fish. Many species live in tropical reefs of the 
Atlantic, Pacific, and Indian oceans. Others live in cool 
waters off Europe, North America, Australia, and New 
Zealand. The California sheepshead, for example, is a 
wrasse found in cool Pacific waters from the Gulf of Cali- 
fornia in Mexico to Monterey Bay in California. 

Wrasses show a greater variety of size, shape, and 
color than any other fish family. They range in size from 
2 inches (5 centimeters) to 6 feet (1.8 meters). Some 
wrasses are long and cigar-shaped, and others are short 









Bewick’s wren 

Thryomanes bewickii 
Found from southern Canada to Mexico 
Body length 5 } inches (14 centimeters) 





Winter wren 
Troglodytes troglodytes 

Found in the Northern Hemisphere 
(Body length 4 to 5 inches) 
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and oval in outline. Many wrasses go through rapid, but 
temporary, color changes. 

Wrasses start off life as females, but some individuals 
of a species turn into males as they grow older. Their 
color and shape often change dramatically with growth 
and the shift of sexes. For example, a small, strikingly 
colored young wrasse may change into a drab, medium- 
sized female, which may in time change into a larger, 
colorful male. 

Many of the larger wrasses feed on crabs, snails, and 
clams, which they crush with strong teeth in their throat. 
The cleaner wrasse feeds on parasites it picks off the 
skin, gills, and mouth of other—often much larger—fish. 
The fish being cleaned will open its mouth and gills and 
allow the cleaner wrasse to enter. Most wrasses spend 
the night buried in the sand. 

See also Fish (picture: A wrasse and a blenny). 


Scientific classification. Wrasses belong to the family Labri- 
dae. The scientific name for the California sheepshead is Semi- 
cossyphus pulcher. The cleaner wrasse is Labroides dimidiatus. 


Tomio lwamoto 


Wren is the name of a group of small, energetic birds 
found in most parts of the world. These birds are ex- 
tremely protective of their nests. Some wrens are known 
to enter nearby nests of other birds and pierce the eggs. 
Wrens eat insects and seeds that they find in under- 





Karl Maslowski, Photo Researchers 


The house wren often builds its nest in a backyard birdhouse. 
The entrance is about the size of a quarter. 







Riverside wren 


Thrvothorus semibadius 
Found in Costa Rica and Panama 


(Body length 5 } to 5 j inches) 
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brush and tangled root growths. They sing melodiously, 
but can also make harsh, chattering sounds. There are 
63 types of wrens, most of which live in Asia and the 
Americas. Only one kind lives in Europe. 

A wren has a slender bill and rounded wings. Most 
wrens are brown and may be striped, spotted, or 
streaked with black or white. Wrens have short tails that 
they often hold upward. 

The house wren, commonly known as the jenny wren, 
is the most familiar wren in North America. It is about 5 
inches (13 centimeters) long. It often lives in cities, 
where many people build birdhouses for it. Gardeners 
value the house wren because it eats insects. The female 
house wren lays six to eight eggs a year. The eggs are 
white and speckled with brownish-red. 

The largest wren in North America is the cactus wren, 
which grows to 8 5 inches (22 centimeters) long. This 
wren lives in dry regions of the southwestern United 
States and northern Mexico. Its back, wings, and tail are 
heavily streaked, and it has a broad stripe over each eye. 
The rock wren lives in the western section of the United 
States. It builds its nest under rocks in the dry foothills of 
the Rocky Mountains. Most rock wrens are gray-brown 
with cinnamon coloring near the tail. The Carolina wren 
lives in the southern part of the United States. Its back is 
rust-brown, and its belly is dull yellow. Most Carolina 
wrens nest around farm buildings. 

Other wrens common in the United States are the 
Bewick’s wren, winter wren, marsh wren, and sedge 
wren. The Bewick’s wren lives near people's homes. It 
has a white-edged tail and white stripes over its eyes. 
The winter wren nests in the Northern United States and 
in Canada. Its songs echo through evergreen forests in 
these regions. The marsh wren nests in cattail marshes. 
The sedge wren prefers grassy marshes and meadows. 
The marsh wren, which is more common, has a gur- 
gling song. The sedge wren’s song is like the sound 
made by striking two pebbles together rapidly. 

Edward H. Burtt, Jr. 


Scientific classification. Wrens are in the wren family, 
Troglodytidae. The house wren is Trog/odytes aedon, and the 
cactus wren is Campylorhynchus brunneicapillus. 


See also Bird (pictures: Birds of brushy areas; Birds’ 
eggs; table: State and provincial birds). 





Wren, Sir Christopher (1632-1723), was an English 
architect, scientist, and mathematician. After the Great 
Fire of London in 1666, he redesigned part or all of 55 of 
the 87 churches that it destroyed. The most famous one 
is St. Paul's Cathedral (1675-1710). The grace and variety 
of many of Wren’s church spires are still a feature of the 
London skyline. His other major buildings include the 
churches of St. Bride (about 1678) and St. James (about 
1684); Royal Hospital, Chelsea (1682-1689); and Green- 
wich Hospital (about 1715). 

Wren was born on Oct. 20, 1632, in the county of Wilt- 
shire. His early interests and training were in science 
and mathematics. From 1641 to 1646, he attended West- 
minster School in London.The poet John Dryden and the 
philosopher John Locke were fellow students. Wren got 
his B.A. degree from Oxford University in 1651 and his 
M.A. degree there in 1653. In 1657, he was appointed 
professor of astronomy at Gresham College in London. 

In 1661, King Charles Il appointed Wren to the impor- 
tant architectural position of assistant surveyor general. 
Unlike other English architects of his day, Wren never 
went to Italy to study classical architecture. However, he 
did visit France in 1665, and the architecture he saw 
there can be seen in his work. Wren received many hon- 
ors. He was recognized as a founding member of the 
Royal Society in 1660. J. William Rudd 

For a picture of the exterior of St. Paul's Cathedral, see 
Architecture (Baroque); for a picture of the interior of 
this cathedral, see London (Visitor's guide). See also 
England (The arts); London (Churches). 


Additional! resources 


Downes, Kerry. The Architecture of Wren. Universe Bks., 1982. 

Hart, Vaughan. St Paul's Cathedral. Phaidon, 1995. 

Tinniswood, Adrian. His Invention So Fertile: A Life of Christo- 
pher Wren. Oxford, 2001. 


Wrestling, REHS /ihng, is a sport in which two oppo- 
nents try to pin (hold) each other's shoulders to a mat on 
the floor. Wrestlers use maneuvers called ho/ds to grasp 
their opponents and control their movements. 

Successful wrestling demands strength, speed, coor- 
dination, balance, physical conditioning, and knowledge 
of body leverage. A clever wrestler can often defeat a 
stronger and heavier opponent. 


Eric Crichton, Bruce Coleman Ltd. 


Wren’s Greenwich Hospital 
is typical of the architect's 
style in its repetition of 
columns and arches. The 
buildings, which are located 
in Greenwich, a borough of 
London, now house the Royal 
Naval College. 
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There are more than 50 kinds of wrestling. Each has 


its own rules. Some kinds do not require a pin for vic- 


tory. In Japanese sumo, for example, a wrestler tries to 
throw his opponent to the ground or force him outside 


a 15-foot (4.6-meter) circle. 


Amateur wrestling 


Amateur wrestling is a popular sport in schools in the 


_ United States and Canada. Every year, students in ele- 
_ mentary school through college take part in wrestling 
_ matches. National and world championship competi- 


tions are held annually. Every four years, wrestlers com- 
pete in the Summer Olympic Games. Wrestlers from 
Western Hemisphere nations also meet at four-year in- 
tervals in the Pan American Games. 

The Fédération Internationale de la Lutte Amateur 


_ (FILA) governs international amateur wrestling. USA 


Wrestling governs the sport in the United States. Al- 


_ though amateur wrestling traditionally is a sport for 
_ boys and men, FILA established separate competition 


for womens freestyle wrestling in 1988. 

Chief forms of wrestling. The two most popular 
forms of wrestling in the world are Greco-Roman and 
freestyle. Freestyle is the older of the two forms and the 
most popular in North America. It resembles the style 
practiced by the ancient Greeks. The Greco-Roman style 
developed after the Romans conquered Greece and 


_ modified the Greeks’ style. Greco-Roman is the more 
_ popular form throughout Europe. International competi- 


tion, including the Olympics, is held in both freestyle 
and Greco-Roman. 
Most of the rules and procedures in the two styles 


are the same. The main difference concerns the use of 
_ the legs. In freestyle, wrestlers may use the legs to grasp 


an opponent's arms or legs, or to trip or tackle an oppo- 
nent's legs. In Greco-Roman, a wrestler cannot attack an 
opponent's legs or attack with his own legs. The legs 
may be used only for support, so upper body strength 


, and leverage are the chief factors. 





Cameramann International, Ltd. 


Sumo is the traditional form of wrestling in Japan. A wrestler 
tries to throw his opponent to the ground or force him outside a 
circle. Sumo wrestlers weigh over 300 pounds (136 kilograms). 
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How points are scored in college competition 


Individual match points 


Neaistallieesac are acrie: .. . atueasmnne nanan 2 or 3 points 
TakedGnyn .. eee ee. eee .. . eee ememerrneen, neta 2 points 
Kevelsal geet .. ree eeenree. ;.. eee... aeeneemanae 2 points 
Pimecavantiage (1 minute) @......>. aa. eer, 8 1 point 
ESCAMCH sees a cssacenaeeess +s. i oie 1 point 
Dual meet points 

Pall oisices sacs ve desneencece es -+..c5000 oe 6 points 
EOUleUnwr rtrieetear eect, ... levee pmecasismmeen acy, 6 points 
Detault cee ences ee... epee cuneate cin ee hae 6 points 
IRC AUITCE Ci aos: age MMR ot ocu Ghee seodecc 6 points 
MatcimeeminadOn' (byl 5 Points) Sreeeesee es mes eats ce 4 points 
Decision (BY dO MOints les ena eet ce ee 4 points 
Decisionibyaless thanm® points)......8.. cee 3 points 





Some international wrestling meets feature competi- 
tion in a style called sambo, or sombo, which originated 
in the Soviet Union in the 1930's. Sambo is a blend of 
several forms of wrestling and the martial arts, espe- 
cially judo. 

High school and intercollegiate wrestling. There 
are 13 weight classes in high school wrestling in the 
United States. There are 10 intercollegiate classes. A 
wrestler may weigh no more than the weight in his 
class, though he may weigh less. High school weight 
classes range from 100 pounds to a heavyweight class of 
no more than 275 pounds. Intercollegiate classes range 
from 118 pounds to no more than 275 pounds. 

High school matches are divided into three periods of 
two minutes each. Intercollegiate matches begin with a 
three-minute period. The remaining two periods last 
two minutes each. Matches take place on a cushioned 
mat with a wrestling area at least 32 feet (9.75 meters) 
square or 32 feet in diameter. At least 5 feet (1.5 meters) 
of mat must surround the wrestling area. The first pe- 
riod begins with the wrestlers standing and facing each 
other. The second period begins with one wrestler hav- 
ing a choice of top position, bottom position, or neutral 
position, or the wrestler can defer the choice to the op- 
ponent. For a description of these positions, see the il- 
lustrations of holds and positions in this article. 

Wrestlers receive points for skillfully executing vari- 
ous holds and maneuvers. They may also win points if 
their opponent commits a technical error, uses an illegal 
hold, or breaks a rule. The match ends when a wrestler 
gains a fall by holding his opponent's shoulders to the 
mat. The opponent's shoulders must be held for two 
seconds in a high school match and for one second in 
an intercollegiate match. If no fall occurs, the wrestler 
with the most points wins by a decision. The referee is 
sometimes assisted by a second referee. 

International competition. There are 10 weight 
classes in both freestyle and Greco-Roman wrestling in 
international competition, including the Olympics. They 
range from 105.5 pounds to a class of no more than 286 
pounds. The participants in each weight class are paired 
using a blind draw within a bracket system. The athletes 
wrestle for the first six places. The top three receive 
medals. 

Each match consists of one five-minute period, plus a 
three-minute overtime if neither wrestler has scored at 
least three points. The wrestlers start the match on their 
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Wrestling holds 
and positions 





A match begins when the 
wrestlers approach each 
other from opposite sides of 
the mat. Each wrestler tries to 
outmaneuver his opponent in 
an effort to pin his shoulders. 





A ride is one of several meth- 
ods by which a wrestler con- 
trols the movements of his 
opponent. An offensive wres- 
tler rides his opponent by 
controlling a leg and an arm. 


An escape occurs when the 
wrestler on the bottom gains 
a neutral position and the top 
wrestler has lost control of his 
opponent. The referee awards 
the escaping wrestler 1 point. 


feet, facing each other. Three officials direct each match. 
At least two of them must agree on a decision. 


Professional wrestling 


Professional wrestling has become more of an enter- 
tainment spectacle than a sport. Showmanship often re- 
places skill. Most matches take place in a roped and 
padded ring similar to a boxing ring. Many wrestlers 
wear fantastic costumes and use unusual names. Many 
matches pair a “hero” against a ‘villain,’ and they often 
appear to be violently attacking each other. 


History 


Wrestling dates back to prehistoric times. In French 
caves, drawings and carvings 15,000 to 20,000 years old 
show wrestlers in various positions. Wrestling was in- 
troduced into the Olympic Games in Greece in 708 B.C. 
In America, Indians wrestled before Europeans arrived 
in the New World. Dan Gable 

See also Olympic Games (table; wrestling). 

Wright, Frances (1795-1852), was a lecturer and jour- 
nalist who worked to promote human rights in the 
United States. She supported women’s rights, the aboli- 
tion of slavery, and public education for children. 

Wright was born in Scotland and came to the United 





The starting position, also called the referee's position, be- 
gins the second and third periods. One starting position is 
shown on the left, with the offensive man on top and the defen- 
sive man on the bottom. In the optional starting position, shown 
on the right, the offensive man is behind the defensive man. The 
wrestlers reverse positions to begin the third period. 


These illustrations show some basic holds and positions college wrestlers use. Most wrestling 
holds and positions are used to pin an opponent or to control his movements. 





A take down is awarded 
when one wrestler puts his 
opponent on the mat froma 
neutral position—that is, from 
a position in which neither 
wrestler had control. 





University of lowa 


A fall ends a match. To gaina 
fall, a wrestler must pin his 
opponents shoulders to the 
mat while the referee counts a 
specific amount of time, 1 sec- 
ond in college competition. 


A near fall is a position in 
which the offensive wrestler 
has his opponent in a con- 
trolled pinning position for 
two seconds. The referee 
awards either 2 or 3 points. 


States in 1824. In 1828 and 1829, she toured the country, 
lecturing to large, working-class audiences. Wright ar- 
gued that depriving women of equal rights lowered the 
quality of life for all people. She shocked audiences by 
claiming that women had a right to receive information 
on birth control and to seek divorces. Wright criticized 
organized religions because she believed they discour- 
aged people from thinking for themselves. 

In 1825, Wright founded Nashoba, a model commu- 
nity near Memphis in 
which slaves worked to 
buy their freedom. 
Nashoba failed and closed 
in 1827. Wright then joined 
a community founded by 
the Welsh-born social the- 
orist Robert Owen in New 
Harmony, Ind. Wright and 
Owen's son, Robert D. 
Owen, edited the New Har- 
mony Gazette, a magazine. 
From 1829 to 1832, they ed- 
ited the magazine Free En- 
quirer in New York City. 


June Sochen 
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Frances Wright 
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_ Wright, Frank Lloyd (1867-1959), was one of Ameri- 
cas most influential and imaginative architects. In his ca- 
reer of almost 70 years, he created a striking variety of 
architectural forms. His works ranged from buildings 
typical of the late 1800's to ultramodern designs, such as 
his plan for a skyscraper 1 mile (1.6 kilometers) high. 

Wright became internationally famous as early as 
1910, but he never established a style that dominated ei- 
ther American or European architecture. His influence 
_ was great but generally indirect. It was spread as much 
by his speeches and writings as by his buildings and de- 
signs. His Autobiography (1932, revised 1943 and 1977), 
one of the great literary self-portraits of the 1900's, pro- 
vides insights into his philosophy of architecture. 

Early career. Wright was born on June 8, 1867, in 
Richland Center, Wisconsin. He studied engineering 
_ briefly at the University of Wisconsin in the mid-1880's. 
In 1887, Wright moved to Chicago, where he became a 
draftsman for Joseph Lyman Silsbee, a noted Midwest- 
ern architect. Wright designed his first building while 
working for Silsbee. 

Later in 1887, Wright joined the staff of the famous 
Chicago architects Dankmar Adler and Louis Sullivan. 
He soon became their chief draftsman. Wright left Adler 
and Sullivan in 1893 to establish his own practice. 

_ Wright's work after 1893 reflected Sullivan's influence, 
especially in attempts to harmonize a building's form 
with its function. See Sullivan, Louis H. 

Wrights first distinctive buildings were homes de- 
signed in his famous Prairie style. |n a typical Prairie 
house, spaces inside the home expand into the out- 
doors through porches and terraces. Because of their 
_ low, horizontal form, the homes seem to grow out of 
the ground. This effect was emphasized by Wright's use 
_ of wood and other materials as they appear in nature. 

Wright designed many Prairie houses in and around 
Chicago. The Willits House (1902) in Highland Park, IIli- 
nois, was shaped like a cross, with the rooms arranged 
so they seemed to flow into one another. The Robie 
House (1909-1910) in Chicago looks like a series of hori- 
zontal layers floating over the ground. 

Wright's nonresidential designs of the early 1900's in- 
cluded the Larkin Soap Company administration build- 
ing (1904-1906) in Buffalo, New York, and Unity Temple 
(1906-1908) in Oak Park, Illinois. The core of the Larkin 
_ building was a skylighted court. Unity Temple was one 
of the nation’s first public buildings whose concrete 
construction formed part of its exterior. In most earlier 
concrete buildings, the concrete had been covered with 
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some other materials. 

In 1910, a German pub- 
lishing firm printed a luxu- 
rious volume of illustra- 
tions of Wright's drawings 
and plans. A second vol- 
ume appeared in 1911. 
These books and later 
publications of Wright's 
works strongly influenced 
the development of archi- 
tecture in Europe from 
about 1913 through the 
1920's. European architects 
were especially impressed 
by Wright's complex use of cubic shapes. 

During the 1920's, Wright designed several houses in 
southern California that are noted for the use of precast 
concrete blocks. He also planned the Imperial Hotel 
complex (1915-1922) in Tokyo. The hotel was designed to 
withstand the earthquakes common in Japan and was 
one of the few undamaged survivors of a severe earth- 
quake that struck Tokyo in 1923. 

Later career. In 1932, Wright founded the Taliesin 
Fellowship. This fellowship was made up of architectur- 
al students who paid to live and work with Wright. They 
worked during the summer at Taliesin, Wright's home 
near Spring Green, Wisconsin. In winter, they worked at 
Taliesin West, Wrights home in Scottsdale, Arizona. To- 
day, Taliesin and Taliesin West operate jointly as the 
Frank Lloyd Wright School of Architecture. 

Wrights projects of the 1930's included the Kaufmann 
“Fallingwater’ house (1936-1937) at Bear Run near Union- 
town, Pennsylvania, and the Johnson Wax Company ad- 
ministration building (1936-1939) in Racine, Wisconsin. 
The Kaufmann house was dramatically perched over a 
waterfall and became a symbol for the general public of 
far-out modern architecture. The Johnson Wax building 
featured a smooth, curved exterior of brick and glass. 
The design expressed the streamlined style in automo- 
biles and other products of the late 1930's. A laboratory 
tower designed by Wright was added later. 

During his final years, Wright designed two of his 
most famous projects—the Guggenheim Museum (com- 
pleted in 1959) in New York City and the Marin County 
(California) Civic Center. The interior of the museum is 
dominated by a spiral ramp that runs from the floor al- 
most to the ceiling. The Civic Center is a series of long 
structures that connects three hills. About nine build- 
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Wright's Marin County 
Civic Center was one of his 
final and most imaginative de- 
signs. This series of long 
structures connects several 
hills near San Francisco. 
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Wright's Robie House is an example of his Prairie style. He tried 
to blend the structure with its natural surroundings. 


ings are planned for the center, which still has not been 
completed. Leland M. Roth 

For additional pictures of Wright's work, see Archi- 
tecture (Frank Lloyd Wright); Florida (People); Furniture 
(Organic design); United States (The arts). 


Additional resources 


Levine, Neil. The Architecture of Frank Lloyd Wright Princeton, 
1996. 

Middleton, Haydn. Frank Lloyd Wright. Heinemann Lib., 2002. 
Younger readers. 


Wright, James Claude, Jr. (1922- ), a Texas 
Democrat, served as speaker of the United States House 
of Representatives from 1987 to 1989. Wright resigned 
as speaker and as a member of Congress after the 
House Committee on Standards of Official Conduct ac- 
cused him of breaking a number of House ethics rules. 

One charge was that Wright had accepted about 
$145,000 worth of gifts from a Texas real estate develop- 
er who was ina position to benefit directly from legisla- 
tion over which Wright had influence. The committee 
also accused Wright of earning more income from out- 
side sources than House rules permitted. According to 
the committee, the extra income was disguised as earn- 
ings from the sale of Wright's book Reflections of a Pub- 
lic Man (1984). Wright denied that he had broken any 
House rules. But he resigned as speaker and gave up his 
seat in Congress. Before becoming speaker, Wright had 
served as majority leader of the House since 1976. 

Wright was born on Dec. 22, 1922, in Fort Worth, Tex- 
as, and attended Weatherford College and the Universi- 
ty of Texas. He left the university in 1941, during World 
War I, to enlist in the Army Air Forces. From 1947 to 
1949, Wright served in the Texas House of Representa- 
tives. Then, at the age of 26, he was elected mayor of 
Weatherford, Texas. He was mayor until 1954, when he 
won election to the U.S. House of Representatives. 

In Congress, Wright supported generous spending 
for defense and highway construction. He also favored 
water conservation. Nancy Dickerson Whitehead 
Wright, Richard (1908-1960), is often considered the 
most important African American writer of his time. He 
earned a reputation for artistic excellence and outspo- 
ken criticism of racial discrimination. 

Wright gained his reputation as a result of four books 
written early in his career. Uncle Tom's Children (1938), 
in its first edition, consists of four stories set in the 


South about black males who are victims of racial vio- 
lence. Wright's first novel, Native Son (1940), tells the sto- 
ry of Bigger Thomas, a 19-year-old Chicago black who 
accidentally commits murder. Bigger is pursued, tried, 
and sentenced to death. The novel condemns the racial 
injustice that creates an environment forcing Bigger into 
crime. Wright warns that this environment threatens to 
produce new Biggers. Wrights 72 Million Black Voices 
(1941) is a pictorial history of blacks in the United States. 
Black Boy (1945) is Wright's story of his childhood and 
youth in Mississippi and Tennessee. 

Wright also wrote poetry, as well as nonfiction, about 
his ideas and experiences. White Man, Listen!(1957) is a 
collection of some of his essays. Wright explains why he 
abandoned Communism in an essay published in an an- 
thology of writings by former Communists called The 
God That Failed (1949). He continued his autobiography 
in American Hunger (published in 1977 after his death). 
He was born on Sept. 4, 1908, near Natchez, Mississippi, 
and died on Nov. 28, 1960. Nellie Y. McKay 


Additional resources 


Fabre, Michel. The Unfinished Quest of Richard Wright Rev. ed. 
Univ. of Ill. Pr., 1992. The World of Richard Wright. Univ. Pr. of 
Miss., 1985. 

Gates, Henry L, Jr., and Appiah, K. A., eds. Richard Wright: Criti- 
cal Perspectives Past and Present. Amistad Pr., 1993. 

Wright, Willard H. See Van Dine, S. S. 

Wright brothers—Wilbur (1867-1912) and Orville 

(1871-1948)—invented and built the first successful air- 

plane. On Dec. 17, 1903, they made the world’s first flight 

in a power-driven, heavier-than-air machine near Kitty 

Hawk, North Carolina. With Orville at the controls, the 

plane flew 120 feet (37 meters) and was in the air 12 sec- 

onds. The brothers made three more flights that day. 

The longest, by Wilbur, was 852 feet (260 meters) in 59 

seconds. 

Besides the Wrights, four men and one boy wit- 
nessed the flights. One of the men snapped a picture of 
the plane just as Orville piloted it into the air. Only a few 
newspapers mentioned the event, and their stories were 
inaccurate. The Wrights continued to fly from a pasture 
near their hometown of Dayton, Ohio, but local newspa- 
pers remained uninterested. The Wrights issued a state- 
ment about their achievement to the press in January 
1904. It received little attention. Octave Chanute, an 
American civil engineer, reported their success in an ar- 
ticle appearing in the March 1904 issue of Popular Sci- 
ence Monthly. The first eyewitness report of a flight by 
the Wrights appeared in a magazine called Gleanings in 
Bee Culture in January 1905. 

Despite some factual and accurate stories, the 
Wrights’ achievement was practically unknown for five 
years. Most people at that time remained doubtful about 
flying machines. In any case, the Wrights preferred to 
work quietly, perfecting their airplane and developing 
flight technique. They believed that airplanes would 
eventually be used to transport passengers and mail. 
They also hoped airplanes might serve to prevent war. 

Early life. Wilbur Wright was born on April 16, 1867, 
ona farm 8 miles (13 kilometers) from New Castle, Indi- 
ana, and Orville was born on Aug. 19, 1871, in Dayton, 
Ohio. Their father was a bishop of the United Brethren 
Church. The boys went through high school, but neither 
received a diploma. Wilbur did not bother to go to the 
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_ commencement exercises, and Orville took special sub- 
_ jects rather than a prescribed course in his final year. 

_ Mechanics fascinated them even in childhood. To earn 

_ pocket money they sold homemade mechanical toys. 
Orville started a printing business, building his own 

_ press. They later launched a weekly paper, the West 
Side News, with Wilbur as editor. Wilbur was 25 and 

~ Onille 21 when they began to rent and sell bicycles. 
Then they began to manufacture them, assembling the 

_ machines in a room above their shop. 

Flying experiments. After reading about the death 
of pioneer glider Otto Lilienthal in 1896, the brothers be- 
_ came interested in flying. They began serious reading 
on the subject in 1899, and soon obtained all the scien- 

_ tific knowledge of aeronautics then available. 

_ On the advice of the Weather Bureau (now the Na- 

_ tional Weather Service) in Washington, D.C., the 

_ Wrights selected for their experiments a narrow strip of 
_ sand called Kill Devil Hill, near the settlement of Kitty 

_ Hawk, N.C. In 1900, they tested their first glider that 
could carry a person. The glider measured 16 feet (5 me- 
_ ters) from wing tip to wing tip. They returned to Kitty 

_ Hawk in 1901 with a larger glider. They showed that they 
_ could control sidewise balance by presenting the tips of 
the right and left wings at different angles to the wind. 
But neither the 1900 nor the 1901 glider had the lifting 

_ power they had counted on. 

The Wrights concluded that all published tables of air 
pressures on curved surfaces must be wrong. They set 
up a 6-foot (1.8-meter) wind tunnel in their shop and 
began experiments with model wings. They tested more 
than 200 wing models in the tunnel. From the results of 
their tests, the brothers made the first reliable tables of 
air pressures on curved surfaces. These tables made it 
possible for them to design a machine that could fly. 

The brothers built a third glider and took it to Kitty 
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Hawk in the summer of 1902. This glider, based on their 
new figures, had aerodynamic qualities far in advance of 
any tried before. With it, they solved most of the prob- 
lems of balance in flight. They made nearly 1,000 glides 
in this model, and, on some, covered distances of more 
than 600 feet (180 meters). Their basic patent, applied for 
in 1903, relates to the 1902 glider. 

First airplane. Before leaving Kitty Hawk in 1902, the 
brothers started planning a power airplane. By the fall of 
1903, they completed building the machine at a cost of 
less than $1,000. It had wings 404 feet (12 meters) long 
and weighed about 750 pounds (340 kilograms) with the 
pilot. They designed and built their own lightweight 
gasoline engine for the airplane. 

The Wrights went to Kitty Hawk in September 1903, 
but a succession of bad storms and minor defects de- 
layed their experiment at Kill Devil Hill until December 
17. They had reason to be sure of their eventual success 
because their gliders had proven their airplane's design 
and control system to be sound. The brothers had also 
become skilled pilots. Their understanding of aerody- 
namics and ability as pilots set them apart from most 
others who tried and failed to fly powered airplanes. 

The Wrights continued their experiments at a field 
near Dayton in 1904 and 1905. In 1904, they made 105 
flights, but totaled only 45 minutes in the air. Two flights 
lasted five minutes each. On Oct. 5, 1905, the machine 
flew 24.2 miles (38.9 kilometers) in 38 minutes 3 seconds. 
When the Wrights first offered their machine to the U.S. 
government, they were not taken seriously. But by 1908 
they closed a contract with the U.S. Department of War 
for the first military airplane. Meanwhile, they resumed 
experimental flights near Kitty Hawk that newspapers re- 
ported at great length. 

Immediately after these trials, Wilbur went to France, 
where he aroused the admiration and enthusiasm of 
thousands. He made flights to altitudes of 300 feet (91 
meters) and more. He arranged with a French company 
for the construction of his machine in France. When he 
returned to the United States, he made demonstration 
flights from Governors Island, N.Y., around the Statue of 
Liberty, up to Grant's Tomb, and back. 

While Wilbur was in France, Orville made successful 
flights in the United States. On the morning of Sept. 9, 
1908, he made 57 complete circles at an altitude of 120 
feet (37 meters) over the drill field at Fort Myer, Va. He 
remained in the air 1 hour 2 minutes and set several rec- 
ords the same day. On September 17, however, while he 
was flying at 75 feet (23 meters), a blade of the right- 
hand propeller struck and loosened a wire of the rear 
rudder. The wire coiled about the blade and snapped it 


Culver 


The Wright brothers’ first 
airplane reached a speed of 
about 30 miles (48 kilometers) 
per hour on its first flight in 
December 1903. 
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across the middle. The machine became difficult to man- 
age and plunged to the earth. Orville suffered a broken 
thigh and two broken ribs. His passenger, Lieutenant 
Thomas E. Selfridge, died within three hours of a frac- 
tured skull. This accident was the most serious in the 
Wright brothers’ career. Orville reappeared at Fort Myer 
the next year, fully recovered. He completed official tests 
with no evidence of nervousness. 

In August 1909, the Wrights closed a contract with 
some wealthy men in Germany for the formation of a 
German-Wright Company. Later that year, they formed 
the Wright Company in New York City to manufacture 
airplanes. They earned some money but were troubled 
with imitators, infringements on their patents, conflict- 
ing claims, and lawsuits. From 1910 to 1912, the Wrights 
gave flying lessons to several people who later became 
aviation leaders and famous exhibition pilots. 

After Wilbur's death. Wilbur died of typhoid fever 
on May 30, 1912, just as the airplane was beginning to 
make great advances. Orville worked on alone, and in 
1913 won the Collier Trophy for a device to balance air- 
planes automatically. He sold his interest in the Wright 
Company and retired in 1915. 

Orville continued work on the development of avia- 
tion in his own shop, the Wright Aeronautical Laborato- 
ry. In 1929, he received the first Daniel Guggenheim 
Medal for his and Wilbur's contributions to the advance- 
ment of aeronautics. He died on Jan. 30, 1948. Wilbur 
was elected to the Hall of Fame for Great Americans in 
New York City in 1955, and Orville in 1965. 

Orville sent the original plane flown near Kitty Hawk 
to the Science Museum in London in 1928. The Science 
Museum sent the plane to the United States in 1948, and 
it is now in the National Air and Space Museum in 
Washington, D.C. Basic principles of that plane are used 
in every airplane. The Kill Devil Hill Monument National 
Memorial in North Carolina became the Wright Broth- 
ers National Memorial in 1953. Roger E. Bilstein 

See also Air Force, U.S. (picture); Aircraft, Military 
(picture); Airplane (The Wright brothers; pictures); Glid- 
er (History; picture). 


Additional resources 


Freedman, Russell. The Wright Brothers. Holiday Hse., 1991. 
Younger readers. 

Jakab, Peter L. Visions of a Flying Machine: The Wright Brothers 
and the Process of Invention. 1990. Reprint. Smithsonian Insti- 
tution, 1997. 

Wrist is the joint that connects the hand and the fore- 

arm. A person uses the wrist to move the hand up, 

down, and sideways. The word wrist also refers to an 
area of the upper part of the hand. This area includes 
eight small bones called carpals. 

The carpal bones extend across the hand in two rows 
of four bones each. Strong tissues called /igaments bind 
the carpals in place, but they also permit movement. 
Three carpals of the upper row join the radius, one of 
the two bones of the forearm, to form the wrist joint. 
The u/na, the other bone of the forearm, does not con- 
nect with the carpals. It forms a joint with the radius just 
above the wrist. This joint permits the wrist to rotate and 
thus helps turn the palm of the hand up and down. 

Cordlike tissues called tendons extend through the 
carpal area and connect the finger bones with muscles 
in the arm. When these arm muscles contract, they pull 
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The wrist includes eight small, irregularly shaped bones locat- 
ed between the ulna and radius, the bones of the forearm, and 
the metacarpals, the bones of the palm. 


the tendons and make the fingers move. The tendons on 
the palm side of the carpals bend the fingers. Those on 
the back of the hand straighten the fingers. 

A fall on an outstretched arm may fracture one of the 
carpals, called the scaphoid bone, or the radius's lower 
end. Either injury is called a broken wrist. Many athletes 
suffer such fractures. J. Donald Opgrande 

See also Carpal tunnel syndrome; Hand. 

Writ is generally used in its legal meaning to describe 
the written orders of a court of law. Many kinds of or- 
ders have specific names. For instance, if a court orders — 
the sheriff to seize property that has been wrongfully 
taken, it gives the sheriff a wrt of replevin. A writ of 
habeas corpus is designed to protect people taken into 
custody unlawfully. A writ of erroris an order to a court 
to send records of a proceeding to a superior or appel- | 
late court, so that the judgment may be examined for er-— 
rors of law. Early English-speaking people called any- 
thing in writing a writ. Even today, some people call the 
Bible the Holy Writ. Paul C. Giannelli 

Related articles in World Book include: 


Attachment Mandamus 
Certiorart, Writ of Subpoena 
Habeas corpus Summons 


Injunction 


Writ of assistance was a general search warrant that 
permitted customs officers to enter premises in the day- 
time, using force if necessary, to search for goods im- 
ported illegally. The writs did not specify the place to be 
searched and were good for an unlimited time. But they 
expired six months after the death of a king. Writs were 
authorized for English customs officials in 1662. Courts 
in the American Colonies first issued them in the 1750's. 
The colonists strongly criticized the writs in the years 
before the Revolutionary War in America (1775-1783). 

In 1761, James Otis of Boston tried to persuade the 
Superior Court of Massachusetts that writs of assistance 
violated “the fundamental principles of law.” He failed. 
The controversy over such writs led to the prohibition of 
general warrants in the Fourth Amendment to the Con- 
stitution of the United States. 


Pauline Maier 











— 


Writing, as a career, offers a range of personal re- 


_ wards. It enables people to express themselves, as well 


as to entertain, inform, and influence others. With onlya 
few tools—paper, a typewriter, a pencil, and often a per- 
sonal computer—a writer can have an impact on the sur- 
rounding world. But most authors spend hundreds of 
hours perfecting their skills before they can sell any of 


their works. 


There are two main kinds of writers, staff writers and 


_ free-lance writers. Staff writers are professional writers 


who work for a salary. Many earn a living as newspaper 
reporters or columnists. Others work as technical writ- 
ers, who express the complex ideas of engineers and 
scientists in words that a nonexpert can understand. 
Many staff writers prepare documents for public agen- 
cies. Others work as editors for book publishers, maga- 


| zines, Or newspapers. 


Free-lance writers get paid only if a publisher buys 
their work. Free-lancers write most books—both fiction 
and nonfiction—dramas, poems, screenplays, and short 
stories, as well as many magazine and newspaper arti- 
cles. Many staff writers create free-lance material in ad- 
dition to their regular work. 

This article discusses the chief types of free-lance 


writing and tells how to submit works for publication. 


For some information on how to write, see A Guide to 

Writing Skills in the Research Guide/Index, Volume 22. 
Preparing for a writing career. A person who 

wants to be a writer should set aside some time to write 


every day. Learning to express ideas clearly and effec- 
tively in writing takes a great deal of practice. Many ex- 


perienced writers keep a journal. A journal can serve as 
a storehouse for information, observations, and ideas. It 


can also be a place to develop new material. 


Beginning writers should read the many kinds of writ- 
ing encountered every day and pay special attention to 
what they find most interesting. News items, feature sto- 
ries, textbooks, cookbooks, repair manuals, poems, es- 
says, short stories, novels, and plays differ in their meth- 
ods of organizing and presenting material. A beginning 
writer who reads widely and carefully will develop an 
appreciation of different writing approaches and styles. 


In time, the writer can acquire a more flexible approach 


to his or her own work. 

Successful authors write about subjects they know 
and understand. They sometimes take weeks or months 
revising or refining an article, poem, or story. Beginning 
writers usually benefit from finding one or more 
friendly critics who will read their work and discuss its 


strengths and weaknesses with them. 


High schools and colleges offer many learning oppor- 


tunities for young writers. Composition and literature 


courses can be helpful. Creative writing and journalism 
courses may further assist a beginning writer in devel- 
oping his or her skills. Many students work on literary 
magazines, newspapers, or yearbooks published by 
their schools. They may write stories, edit articles, or 
gain other valuable experience. 

Free-lance markets include book publishers, maga- 
zines, and newspapers. A reference book called Writers 
Market lists the name, address, editorial needs, and pol- 
icies of more than 5,000 magazines, publishers, and 
other literary markets. It also provides general informa- 
tion about methods of preparing a manuscript and the 
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legal rights of authors and publishers. Writer’s Market is 
revised annually and can be found in most public librar- 
ies. Articles in such monthly magazines as The Writer 
and Writer's Digest also offer helpful tips on how to 
write and sell manuscripts. 

Some magazines welcome free-lance material. Many 
editors send a free copy of their magazine and a list of 
editorial guidelines to anyone who requests them. 
These materials can help free-lancers decide whether 
the content and style of their work would appeal to 
readers of a publication. 

Some writers hire a /iterary agentto find markets for 
their works. An agent reads a client's manuscript and 
suggests ways to improve it. The agent then tries to sell 
the manuscript to a publisher. If the manuscript is sold, 
the agent receives a commission of 10 to 15 per cent of 
the author's income for that piece of writing. Beginning 
writers should try to sell their own works. Many agents 
work only with writers who have been recommended 
by editors or professional authors. 

Nonfiction ranks as the largest market for free-lance 
writers. Book publishers buy about 10 times as many 
nonfiction manuscripts as novels. In most magazines, 
nonfiction articles greatly outnumber poems and short 
stories. Nonfiction articles range in length from a few 
hundred words to book length. Long articles may be se- 
rialized (published in installments) in a magazine. 

Several kinds of publications accept nonfiction from 
free-lancers. General-interest magazines contain articles 
on current, popular subjects that appeal to a wide audi- 
ence. Such magazines attract many professional writers. 
Readers of specialized publications share a common in- 
terest, such as a hobby, a political viewpoint, a special- 
ized technical subject, or membership in a professional 
organization. Many beginners succeed in selling articles 
to these magazines, which attract relatively few well- 
known writers. 

Writers should choose a topic that readers want to 
know more about. They may also select a topic that they 
care so much about they can make their readers care 
also. The writer should then choose a format (form of 
presentation) suited both to the subject and the kind of 
magazine that might publish the article. A beginning 
writer usually works up a topic and a way of presenting 
it alone. Later, the writer and an editor may cooperate 
on its revision. A free-lancer who writes about money 
might offer an article called “How to Find a Part-Time 
Job” to Seventeen. Another article, called “Stretching 
Your Food Dollars,” might be sent to Family Circle. A 
writer should always use reliable sources so that the ar- 
ticle presents accurate information. 

Payment for nonfiction material varies widely. Special- 
ized publications with a small readership usually offer 
lower payments than general-interest magazines with 
large readerships. Payment for a magazine article ranges 
from less than $100 to thousands of dollars. Book pub- 
lishers usually pay authors a roya/ty(commission) of 10 
to 15 per cent of the book's price for each copy sold. 

Fiction sold by free-lance writers includes short sto- 
ries of various kinds— adventure and confession tales, 
mysteries, romances, science fiction, and Westerns. 
Markets include many general-interest publications and 
fiction and literary magazines. 

A writer who wants to write a novel should first 
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concentrate on writing the novel and then be concerned 
with selling it. But the writer may find it helpful to read 
other novels being written today and be familiar with 
books being issued by various publishers. In this way, a 
writer can learn which publishers are most likely to buy 
a particular kind of work. 

Some writers submit an entire manuscript to a pub- 
lisher. Others prefer to submit only the first few chap- 
ters of a novel, plus a one- or two-page summary of the 
plot. The length of time it takes editors to respond 
varies. A writer may inquire about the manuscript if 
there is no response after two or three months. 

Poetry is one of the most challenging types of writing. 
It is also one of the lowest-paying. Some magazines only 
pay poets by giving them copies of the issues in which 
their work appears. Others pay a dollar or, more rarely, 
several dollars a line. Reading widely in modern poetry 
will stimulate many ideas. However, poems are not writ- 
ten by formula. Poems must come from the poet's own 
language, imagination, and experience. 

Scriptwriting. Writing scripts for plays, movies, or 
television can bring great financial rewards. However, 
scriptwriting is an extremely competitive field in which 
relatively few people succeed. Scriptwriting can be less 
personal than other forms of writing. It may turn into a 
group project, with the actors and directors contribut- 
ing to the completion of a script. Most plays produced 
on Broadway in New York City are written by estab- 
lished authors. Some off-Broadway and regional the- 
aters have special programs to encourage the work of 
talented young playwrights. But most beginners have 
their works performed in school or community theaters. 
Many play producers and theaters list their interests and 
needs in Writer's Digest and such specialized publica- 
tions as The Dramatists Guild Quarterly, Information for 
Playwrights, and Scriptwriter News. 

Most professional and amateur productions pay the 
scriptwriter a percentage of the total box-office receipts 
as royalties. Royalties of 5 to 10 percent are common. 
Other forms of payment include buying the rights to the 
material and payment per performance. 

Many motion-picture screenplays and television 
scripts are written by free-lance writers. Free-lancers 
should hire an agent to sell such material because 
movie and television producers rarely deal directly with 
an author. The size of the royalty depends on the 
writer's professional reputation and the quality of the 
script. Such publications as Daily Variety, The Holly- 
wood Reporter, and Scriptwriter News help writers by 
reporting trends in the film and television industries. 

Literature for children includes adventure stories, 
mysteries, and articles about folklore, nature, science, 
and famous people. Many children’s magazines also buy 
quizzes, puzzles, and riddles. Articles and stories pub- 
lished in children’s magazines are usually no more than 
1,500 words long. Authors usually receive payment of 
about 4 cents per word or a single payment that is gen- 
erally less than $100. Free-lance authors write nearly all 
of the juvenile books published yearly in the United 
States. Most publishing firms that specialize in chil- 
dren's books prefer to receive complete manuscripts. 

Preparing and submitting a manuscript. Al! manu- 
scripts should be neatly typed or printed from a com- 
puter. They should be on good-quality white paper, usu- 


ally 8 5 by 11 inches (22 by 28 centimeters). The typist 
should doublespace and leave margins on the top, bot- 


tom, and sides of every page. Each page should be num- - 


bered, usually centered at the top of the page or toward 
the right margin. Often the first page is not numbered. 
The title and author's by-/ine should be centered 
halfway down the first page. A by-line shows the au- 
thor’s name as he or she wants it to appear in the pub- 
lished article or book. The writer should put his or her 
complete name, address, and phone number in the top 
corner of the first page. Many writers also put their last 
name by the page number on succeeding pages in case 
the manuscript gets divided up in an editor's office. 

A writer may enclose a cover /etter that briefly de- 
scribes his or her qualifications for writing about the 
subject. A writer offering a literary work may wish to in- 
clude just an introductory letter. Some editors prefer 
that free-lancers send a query /etter that summarizes the 
manuscript before submitting the entire work. A writer 
should always enclose a stamped, self-addressed enve- 
lope for the editors to use to return the manuscript. 

David Hamilton 

Related articles in World Book include: 


Autobiography Ghost story Novel 
Biography Literature Poetry 

Book Literature for chil- Publishing 
Criticism dren Science fiction 
Detective story Magazine Short story 
Drama Motion picture Television (Writ- 
Essay (Development) ers) 

Fiction 


Additional resources 


Burack, Sylvia K., ed. The Writer's Handbook. The Writer, fre- 
quently updated. 
King, Stephen. On Writing. Scribner, 2000. 


Writing is a system of human communication by 
means of visual symbols or signs. The earliest stages of 
writing date almost from the dawn of humanity. The first 
developed systems of writing appeared about 5,500 
years ago, or possibly earlier, in Egypt and Mesopota- 
mia. About 5,000 years ago, a developed writing system 
was used in Minoan Crete, and about 4,000 years ago, 
the Hittite people of Anatolia (modern Turkey) had a 
writing system. In China, bones dating from 3,500 years 
ago have been found which bear written inscriptions. 

Counting devices have been used in all parts of the 
world. Such devices include sticks, pebbles, clay tokens, 
and strings. For example, a shepherd could record the 
exact number of sheep in his flock by cutting one notch 
in a stick for each sheep. He could also keep pebbles or 
clay tokens of about the same size and shape to repre- 
sent the different kinds of animals in his care. The Inca 
of Peru tied knots in strings of various lengths and col- 
ors to keep accounts. These methods of counting could 
not easily be adapted to real writing. 

Rock drawings conveyed a clearer meaning, but 
were not so useful for counting. A simple rock drawing 
was found near a dangerously steep trail in New Mexi- 
co. The design shows a mountain goat and a man riding 
a horse. The mountain goat stands on all fours, but the 
horse and rider are upside down. The design warns a 
horseman that a mountain goat can climb the rocky trail, 
but that his horse cannot. 

Ideographs express an idea without any clear con- 
nection with any language. For example, a picture of a 
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smiling face represents happiness. Any person can un- 


derstand the idea of such a drawing, whether or not he 


or she speaks the language of the person who drew it. 
This way of expressing ideas, not necessarily in words, 


_is called ideography. Pictures drawn for the purpose of 


communication differ only slightly from pictures drawn 
for artistic purposes. Communication pictures are sim- 
plified and stereotyped, and they have no details that 
are not needed as part of the communication. 
Logographs. Human beings took the decisive step in 
developing real writing when they learned to express 
ideas indirectly. They did this by using signs that stood 
for the words in their language, not the ideas the words 
stood for. This kind of writing is called /ogography. To 
see how it works, take such a message as “The king 
killed a lion.” In ideography, the message would include 
two drawings, one showing a man with the insignia of 
his office, such as a crown, holding a spear in his hand, 


_and the other showing a lion. Logography, or word writ- 
_ing, would express the same message by signs that 


stand for the words themselves. One picture, of a man 


_ wearing a crown, stands for the word “king.” A spear 


stands for the word “kill,” and a drawing of a lion stands 
for ‘lion.’ If the king had killed three lions, the phrase 
‘three lions’ would be expressed in word writing by two 


_ signs, one standing for the numeral ‘three’ and the 


other for ‘lion.’ In ideography, the message would have 
to contain pictures of three lions. 
Early in the development of this kind of writing, the 


pictures became conventional, or simplified and formal. 
They often showed only a part for the whole, such as a 

) crown for the word “king.” But pictures cannot represent 
_words like ‘the® or “a,” nor can they represent grammati- 


cal endings like the “-ed” of “killed.” 

The Sumerians, who lived in southern Mesopotamia, 
were the first people to reach the stage of logographic 
writing, about 3500 B.C. They kept records with such 
simple entries as ‘10 arrows” and the sign for a personal 


name, or ‘5 cows’ and the sign for another name. They 


could easily use signs for numbers and for items such 


_ as arrows or cows. But they had difficulty in writing 
_hames and abstract ideas. 


Phonetization. To overcome these problems, the Su- 
merians found that they could use word-symbols of ob- 
jects that were easy to picture, like “arrow,” to stand for 


_words that sounded similar, but were hard to picture. 

_ The sign for ‘arrow’ could also stand for “life,” because 

_ the word ¢/ means both things in Sumerian. This princi- 
ple of phonetization, often called the rebus principle, is 
the most important single step in the history of writing 


(see Rebus). If the arrow sign could stand for both 
“arrow’ and ‘life,’ because they are both pronounced @, 


_ why not use the arrow sign for the sound # wherever it 


occurs, regardless of its meaning? The Sumerian lan- 
guage was made up largely of one-syllable words, so it 


was not difficult for the people to work out a sy/abary of 
about one hundred phonetic signs. 


Sumerian writing is called /ogo-syllabic, or word- 
syllabic. It uses both /ogograis, or word signs, and sy/- 
labograins, or syllabic signs. Logograms expressed most 
of the words in the language. Syllabograms expressed 


_ rare and abstract words and proper names. Sumerian 
writing gradually developed the wedgelike appearance 
_ we call cuneiform. The Babylonians and Assyrians took 
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cuneiform from the Sumerians, and the Hittites and 
other peoples learned it from them (see Cuneiform). 

The Egyptians developed another important word- 
syllabic writing, hieroglyphic, about 3000 B.C. It resem- 
bled Sumerian in using word-signs but differed in the 
choice of syllabic signs. The Sumerians regularly indi- 
cated differences in vowels in their syllabic signs, but 
the Egyptians did not. The Hittites also had a writing of 
their own, hieroglyphic Hittite, that was related to some 
of the systems used in the lands around the Aegean Sea. 
See Hieroglyphics. 

The Chinese, perhaps about 1500 B.C, began the 
most highly developed word writing in the world. The 
peoples of the Middle East usually had only a few hun- 
dred word signs, but the Chinese may have as many as 
50,000. They use some of these signs for the syllables in 
proper names or in foreign words. 

The alphabet. The older word-syllable systems were 
gradually simplified. From the complicated Egyptian sys- 
tem, the Semites of Syria and Palestine, especially the 
Phoenicians, developed simple systems of from 22 to 30 
signs, each standing for a consonant followed by any 
vowel. The Japanese worked out a syllabic system with 
symbols for an initial consonant and different vowels. 
They also used many word symbols borrowed from Chi- 
nese. The Greeks were the first to evolve a system of 
vowel signs, creating the first alphabetic system of writ- 
ing. Harold Patrick Brent 


Related articles. See the articles on letters of the alphabet. 
See also the following articles: 


Aegean civilization Egypt, Ancient(The Manuscript 
Alphabet people) Pictograph 
Babylonia Hittites Rune 
Chinese language Inca Sumer 


Wroctaw, VRAWTS lahf (pop. 643,600), is a city in Po- 
land that serves as a rail center and river port. It lies in 
southwestern Poland on the Oder River (see Poland [po- 
litical map]). Leading products of Wroclaw include com- 
puters, machinery, and textiles. The city has two univer- 
sities and a cathedral that dates from the 1100s. 
Wroctaw became part of Poland in the 900s. Austria 
took over the city in 1526, and Prussia seized it in 1742. 
Wroclaw became part of Germany in 1871. Its German 
name was Bres/au. When World War II ended in 1945, 
Poland regained control of the city. 
Wryneck, also called snakebird, is the name of two 
species of small birds. One species lives in Europe and 
one in Africa. Wrynecks nest in the hollows of trees. 
When disturbed, the bird 

thrusts its head and neck — 
out of the nest and hisses. 
The bird's name comes 
from the twisting motion of 
its neck as it does this. The 
wryneck has brownish 
feathers marked with 
streaks and spots. The bird 
uses its long, slender 
tongue to reach into crev- 
ices for ants. 


Scientific classification. 
Wrynecks make up the genus 
Jynx in the woodpecker family, 
Picidae. Fred J. Alsop, Hl 


Janusz Bugajski 
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Wu, woo, Chien-shiung, chefn shung (1912-1997), an 
American experimental physicist, helped disprove the 
law of the conservation of parity (see Parity [physics]. 
For about 30 years, most physicists had accepted this 
law as a universal principle. But in 1957, Wu did an ex- 
periment that showed it to be incorrect. 

The law stated, in part, that electrons called beta parti- 
cles, which are emitted by a radioactive nucleus, would 
fly off in any direction, regardless of the spin of the nu- 
cleus. Using atoms of cobalt-60, Wu showed that beta 
particles were more likely to be emitted in a particular 
direction that depended on the spin of the cobalt nuclei. 
Her experiment confirmed a theory proposed in 1956 by 
two Chinese-born American physicists, Tsung Dao Lee 
and Chen Ning Yang. Lee and Yang shared the 1957 No- 
bel Prize in physics for their theory. 

Wu was born in Liuhe, China, near Shanghai. She 
moved to the United States in 1936 and received a Ph.D. 
degree from the University of California at Berkeley. Wu 
became a professor of physics at Columbia University in 
1957. Tian Yu Cao 
Wu Daozi, woo dow dzuh (A.D. 700's), was a famous 
Chinese painter. His name is also spelled Wu Tao-tzu. He 
painted chiefly religious subjects on the walls of Bud- 
dhist and Taoist temples in the Chinese capital of 
Chang an (now Xi‘an). He usually worked on a large scale 
in black and white. His murals were destroyed, and we 
know his style only from descriptions and bad copies. 
He was born near Luoyang, in Henan. Robert A. Rorex 
Wu Tao-tzu. See Wu Daozi. 

Wuchang. See Wuhan. 

Wuhan, woo hahn (pop. 3,832,536), is the collective 
name for the adjacent cities of Hankou, Hanyang, and 
Wuchang in Hubei Province of China (see China [politi- 
cal map] for the location of Wuhan). The cities are con- 
sidered a single political and economic unit. Wuchang 
lies on the south bank of the Yangtze River. Hankou and 
Hanyang are on the north bank. The Han River separates 
Hankou and Hanyang. The Han River bridge and ferries 
provide transportation between these two cities. The 
Yangtze bridge links Wuchang with Hanyang. Wuhan, 
an industrial center, was the birthplace of the Chinese 
Revolution in 1911. Parris H. Chang 

Wundt, voont Wilhelm, V/HL hehim (1832-1920), a 
German philosopher, became known as the father of 
modern psychology. He founded one of the first labora- 
tories for experimental psychology in 1879. He believed 
the ways of studying psychology included both labora- 
tory experimentation and /ntrospection (self-observa- 
tion). He was born in Neckarau, in Baden. See also Psy- 
chology (History). Kenneth E. Clark 

Wupatki National Monument, wu PAT kee, is in 
northern Arizona. It contains prehistoric dwellings, built 
by farming Indians. The Hopi Indians are believed to be 
partially descended from the Indians who built these 
dwellings. The monument was established in 1924. For 
its area, see National Park System (table: National monu- 
ments). Critically reviewed by the National Park Service 

WWE. See World Wildlife Fund. 

Wyatt, WY vht Sir Thomas (1503?-1542), was an Eng- 
lish poet whose most important works are lyrics he 
wrote for lute accompaniment. Wyatt was active during 
the first phase of the English Renaissance. He adapted 
works by many writers, including the Italian Renaissance 





poet Luigi Alamanni. Wyatt and Henry Howard, Earl of 
Surrey, are credited with introducing Petrarch’s sonnet 
techniques into English literature. Wyatt is usually linked: 
in literary history with the Earl of Surrey because their 
poems were first published together in 7he Book of 
Songs and Sonnets (1557), usually called Tottel’s Miscel- _ 
lany. See Surrey, Earl of. 

Wyatt was born in Kent. He received a good educa- 
tion and traveled on the European continent as a diplo- 
mat for King Henry VIII. Wyatt wrote a satire on court 
life called Mine Owne John Poins. John N. King 
Wycherley, W/HCH uhr lee, William (16402-1716), an 
English playwright, ranks with Sir George Etherege and 
William Congreve as a leading author of witty satires 
called comedies of manners during the Restoration peri- 
od of English literature. Many of Wycherley’s plays are 
brutally satiric, and his attitude toward people is often 
venomous and cynical. 

Wycherley’s first plays, Love in a Wood (1671) and The’ 
Gentleman Dancing Master (1672), are light comedies of 
intrigue. The Country Wife (1675) best reveals Wycher- 
ley’s attitude toward his society and toward humanity. 
Most of the characters are fools, cucko/ds (husbands of 
unfaithful wives), or comically shrewd seekers of sexual 
pleasures. The Plain Dealer (1676) is based partly on 
plays by William Shakespeare and Moliére, but it is 
more savage in its presentation of humanity. Wycherley : 
was born in the county of Shropshire. Albert Wertheim 
Wycliffe, W/HK lihf John (1328?-1384), was a leading 
English philosopher in religion and politics during the 
late Middle Ages. His challenges to religious and politi- 
cal practices remained influential long after Wycliffe’s 
death. 

Wycliffe was educated at Oxford University and be- 
came a master (professor) there at Balliol College in 
1360. At one time, he served as a parish priest, but he 
was best known as a professor of philosophy. 

Wycliffe felt driven to become a reformer because of 
conditions in Europe during his time. An epidemic of 
plague, now known as the Black Death, killed between 
one-fourth and one-half of Europe’s population in the 
middle to late 1300's. The Hundred Years War between 
England and France began in 1337. Throughout the 
1300's, violent struggles for power occurred between 
the popes and clergy on one side, and the kings and 
their nobles on the other. Both sides seemed corrupt 
and dominated by self-interest, and apparently neither 
cared about the common people. 

The conditions in Europe raised many questions in 
people’s minds. Was the pope lord over kings? Could a 
civil government punish a wicked bishop or priest? 
Could a civil government tax the church, or could the 
church demand that the government support it? Could 
church rulers or civil rulers make laws merely because 
they wished to, or did their laws have to be fair? 

Wycliffe dealt with these issues in his lectures and 
books. His chief political idea was summarized in the 
statement, “Dominion is founded in grace.” He meant 
that unjust rulers could not claim that people must obey 
them because obedience was God's will. After Wycliffe 
applied this idea to the popes and bishops, he was tried 
several times in church courts. Each time, the English 
royal family saved him from condemnation. 

By about 1371, Wycliffe had become a writer for the 
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Dry-brush (1954); collection of Mr. and Mrs. Joseph E. Levine 


_ Teel’s Island by Andrew Wyeth shows how the artist created a haunting mood of isolation out of 
~ acommonplace subject. Wyeth painted the scene while visiting a friend on an island in Maine. 


_ royal family and its supporters against the bishops and 
their followers. He evidently felt that there was more 
hope of reform from the royal family. Wycliffe tried to 
show that the claim to authority by popes and bishops 
was founded on false ideas of the superiority of priests 
over lay people. He denied the doctrine of transubstanti- 
ation, which he regarded as the basis of the clergy's 
claim to superiority. According to this doctrine, priests 
changed bread and wine into the body and blood of 
Jesus Christ during the Mass. In Wycliffe’s later writings, 
he declared that the Bible, not the church, was the au- 
thority for Christian beliefs. 

Wycliffe’s followers, with his help and inspiration, 
translated the Bible into English about 1382. They com- 
pleted an improved version about 1388, after his death. 
Wycliffe’s followers, called Lo/lards, were severely per- 
secuted in England (see Lollards). The upper classes felt 
that Wycliffe’s ideas encouraged the poor to demand 
_ better lives. 

Wycliffe’s writings influenced a number of reformers, 
including John Hus of Bohemia. Many early English Prot- 
estants regarded the teachings of Wycliffe as forerun- 
ners of those of the Reformation. They considered him 
the first great English reformer. Peter W. Williams 
Wyeth, Andrew (1917- _), probably ranks as the 
most popular American painter of his time. He is best 
known for his realistic and thoughtful pictures of people 
and places in rural Pennsylvania and Maine. 

Wyeth’s paintings show uncrowded rural scenes that 
are reminders of earlier American life. His works in- 
clude pictures of old buildings with bare windows and 
cracked ceilings, and abandoned boats on deserted 
_ beaches. Such scenes portray the remains of past activ- 
ity rather than the accomplishments of the present. 
Wyeth also depicts the people he knows. In 1986, he re- 
vealed a group of works representing a neighbor 
named Helga. She had been one of his favorite subjects 
for 15 years. An example of his portraits, A/bert’s Son, 
appears in the Painting article. 

Wyeth paints in a style that follows the tradition of 
Thomas Eakins and Winslow Homer, two American real- 
_ ist painters of the late 1800's. His work is often extremely 
detailed. Wyeth paints in egg tempera, a medium that al- 


lows him to represent tiny details and gives his pictures 
a smooth, delicate surface. He also uses a water color 
technique called dry brush. 

Wyeth was born in Chadds Ford, Pennsylvania, near 
Philadelphia. His father, N. C. Wyeth, was a noted illus- 
trator (see Literature for children [picture: Great illustra- 
tors of the 1900's]), He gave Andrew an appreciation of 
disciplined drafting skills. Andrew Wyeth’s son Jamie is 
also a painter. Sarah Burns 
Wyler, William (1902-1981), was a motion-picture di- 
rector whose films have a high artistic quality and wide 
popular appeal. He won Academy Awards for his direct- 
ing in Mrs. Miniver (1942), The Best Years of Our Lives 
(1946), and Ben-Hur (1959). His other important films in- 
clude Dodsworth (1936), Dead End (1937), Jezebel (1938), 
Wuthering Heights (1939), The Letter (1940), The Little 
Foxes (1941), The Heiress (1948), Roman Holiday (1953), 
The Desperate Hours (1955), Friendly Persuasion (1956), 
The Big Country (1958), and Funny Girl (1968). 

Wyler was born in Mulhouse, France. He was a film 
publicist in Europe before coming to Hollywood in 1920 
as an assistant director. He became a director and a 
United States citizen in 1928. Gene D. Phillips 
Wylie, Elinor (1885-1928), was an American poet. Her 
style is noted for its rich, exact vocabulary and its bril- 
liant word pictures. Wylie experimented widely in tradi- 
tional verse forms, and was equally skilled using such 
forms as blank verse and the sonnet. Her goal as a poet 
was the refinement of verse technique. 

Wylie had a short but brilliant literary career. She be- 
came known in 1921 with the publication of her first 
major collection, Net to Catch the Wind. She wrote 
three more volumes of poetry: Black Armour (1923), Triv- 
ial Breath (1928), and Angels and Earthly Creatures (pub- 
lished in 1929, after her death). Wylie also wrote four 
novels, all with historical backgrounds. The best known 
is Jennifer Lorn (1923). 

Wylie was born in Somerville, New Jersey. Her 
maiden name was Elinor Hoyt. She wrote under the 
name of her second husband, Horace Wylie. In 1923, 
she married her third husband, William Rose Benet. 
After her death, Benét edited Wylie’s Collected Poems 
(1932) and Collected Prose (1933). 


Bonnie Cosiello 
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The Teton Mountains rise sharply from a beautiful valley called Jackson Hole in northwestern 
Wyoming. The Grand Teton peak, center, rises to a height of 13,770 feet (4,197 meters). The majes- 


tic mountains are a feature of Grand Teton National Park. 


Wyoming Zhe Equality State 


Wyoming is a state of the United States that is famous 
for the beauty of its mountains. The peaks of the Rocky 
Mountains tower over the landscape. They provide the 
setting for the world’s oldest national park—Yellow- 
stone. Wyoming also has the first national monument in 
the United States, Devils Tower, and the first national 
forest, Shoshone. Another famous scenic wonder, 
Grand Teton National Park, includes some of the West's 
most beautiful mountains. Millions of tourists visit Wyo- 
ming each year to enjoy the state's scenery and historic 
places. 

Not all of Wyoming is mountainous. Between the 
mountain ranges in the state lie broad, flat, treeless ba- 
sins. Some of these basins are dotted with rugged, 
lonely towers of rock called buttes. In the eastern part of 





The contributors of this article are Ronald E. Beiswenger, Pro- 
fessor of Geography at the University of Wyoming; and Phil Rob- 
erts, Assistant Protessor of History at the University of Wyoming. 





the state, a flat, dry plain stretches westward toward the 
mountains. 

Much of Wyoming's wealth comes from its land. 
About 50 percent of the state's land is used for grazing. 
Thousands of oil wells dot the prairies. Visitors to Wyo- 
ming may see a white-face steer cropping the grass near 
a pumping oil well. Petroleum, natural gas, coal, and 
other mineral products make Wyoming an important 
mining state. 

Most of Wyoming's workers are employed in service 
industries. Service industries include such activities as 
education, health care, and retail trade. 

The federal government owns almost half the land in 
Wyoming. Since the state depends mostly on its land, 
this makes the government especially important in Wyo- 
ming’s economy. Federal agencies control grazing, log- 
ging, and mining activities that take place on the govern- 
ment land. The U.S. Air Force operates a nuclear missile 
base just outside Cheyenne, the state capital. 

Wyoming has attracted travelers since the earliest 





that makes up Wyoming, 


Interesting facts about Wyoming 


The world’s largest bronze bust, a likeness of Abraham Lin- 
coln, is located near Laramie. University of Wyoming sculptor 
Robert Russin created the bust, which weighs 3 short tons (3.2 
metric tons). It is 12 feet (3.8 meters) tall and rests on a stone 
base 30 feet (9 meters) high. 


Independence Rock is a 
granite boulder located near 
Casper. It rises to a height of 
193 feet (59 meters) and cov- 
ers 27 acres (11 hectares). The 
rock is called the “Register of 
the Desert.” More than 5,000 
pioneers have carved their 
names on the rock, some as 
lang ago as the early 1800s. 


It took four treaties for the 
United States to get the land 





more than for any other state. 
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days of white settlement. Three of the great pioneer 


trails cross Wyoming. The California, Mormon, and Ore- 


gon trails all took the covered wagons through South 
Pass. This pass became famous as the easiest way for the 
pioneers to travel across the mountains. 

Millions of people have crossed Wyoming, but rela- 
tively few have stayed. The 1980 United States census re- 
ported that Wyoming had fewer people than any other 
state except Alaska. The 1990 census showed that Alaska 
had passed Wyoming, leaving Wyoming last among the 
states in population. Wyoming's largest city, Cheyenne, 
has only about 50,000 people. 

The word Wyoming comes from a Delaware Indian 
word meaning upon the great plain. Wyoming is nick- 
named the Fquality State because Wyoming women 
were the first in the nation to vote, hold public office, 
and serve on juries. In 1870, Wyoming's Esther H. Morris 
became the nation’s first woman justice of the peace. In 
1924, Wyoming voters elected the first woman gover- 
nor, Nellie Tayloe Ross. 
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The National Elk Refuge 


The National Elk Refuge, near Jackson, was established in 
1912. It was the first big-game refuge created before the animals 
to be protected were considered endangered. The refuge cov- 
ers about 25,000 acres (10,000 hectares). From 7,000 to 8,000 elk 
feed there each winter. The first national forest, Shoshone, and 


Ranchers round up cattle 
on a Wyoming range. Ranch- 
ing ranks as the leading agri- 
cultural activity in the state. 
About 50 per cent of Wyo- 
ming's land is used to graze 
cattle and sheep. 
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Wyoming Travel Commission 


Frontier Days, Wyoming's most popular annual event, takes 
place during late July in Cheyenne. The festival has been held 
each year since 1897. Cheyenne is the capital of Wyoming. 


Wyoming in brief 


Symbols of Wyoming 


The state flag, adopted in 1917, shows the 
seal on a buffalo to represent the branding of 

livestock. The red border symbolizes Indians 

and the blood of the pioneers. On the state 

seal, adopted in 1893, the woman and the 
motto symbolize equal rights in Wyoming, 
the first state to grant unrestricted civil and 
political rights to women. A cowboy and a 
miner represent the state's important live- 

stock and mining industries. State flag 





State seal 
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Wyoming (brown) ranks ninth in size among all the states ST . ha 
and fourth among the Rocky Mountain States (yellow). a = 
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General information 
Statehood: July 10, 1890, the 44th state. 
State abbreviations: Wyo. (traditional); WY (postal). 


State motto: Equal Rights. 
State song: “Wyoming.” Words by Charles E. Winter; 


music by G. E. Knapp. 


im 


The State Capitol is in Cheyenne, the capital of Wyoming 
since 1869. 


Land and climate 

Area: 97,818 mi? (253,349 km), including 714 mi? (1,848 
km’) of inland water. 

Elevation: Highest—Gannett Peak, 13,804 ft (4,207 m) 
above sea level. Lowest—Belle Fourche River in Crook 
County, 3,100 ft (945 m) above sea level. 

Record high temperature: 114 °F (46 °C) at Basin on July 
12, 1900. 

Record low temperature: — 66 °F (— 54 °C) at Moran, 
near Elk, on Feb. 9, 1933. 

Average July temperature: 67 °F (19 °C). 

Average January temperature: 19 °F (—7 °C). 

Average yearly precipitation: 13 in (33 cm). 














The Union Pacific Railroad 
entered Wyoming. 









Robert Stuart discovered South Pass, which became an 


Important dates 
important pioneer route across the Rocky Mountains. 






William Sublette and Robert Campbell established 
Fort William (later Fort Laramie). the first national park. 





John Colter explored the 
Yellowstone area. 








State bird 
Meadowlark 
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Economy 
Chief products 


Agriculture: beef cattle, hay, sheep. 
Manufacturing: chemicals, petrole- 
um products, food and beverage 


| products. 

| Mining: petroleum, coal, natural gas. 
| 

Government 


State government 


Governor. 4-year term 

State senators: 30; 4-year terms 

State representatives: 60; 2-year terms 
if Counties: 23 


Federal government 


United States senators: 2 
United States representatives: 1 
Electoral votes: 3 


state on july 10. 





The state’s first oil well was drilled in 


the Dallas Field near Lander. 












5 Wyoming became the 44th 
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State flower 
Indian paintbrush 


State tree 
Cottonwood 


.s af 7) eee eee lee 
Population trend Year Population 
2000 493,782 


Thousands 1990 455,975 


a 1910 145,965 
400 1900 92,331 
1890 62,555 
1880 20.789 
1870 9/118 


oe ae hb ae 


1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 


Source: U.S. Census Bureau. 


Gross state product Services 61% 


Value of goods and services pro- 
duced in 1998: $17,531,000,000. 
Services include community, 
business, and personal services; 
finance; government; trade; and 
transportation, communication, 
and utilities. /ndustry includes 
construction, manufacturing, and 
mining. Agriculture includes agri- 
culture, fishing, and forestry. 


Source: U.S. Bureau of Economic Analysis. 


/ \ 
Agriculture 2% Industry 37% 


Sources of information 


For information about tourism, write to Wyoming Business 
Council, Travel and Tourism Division, 214 West 15th St, 
Cheyenne, WY 82002. The Web site at wyomingtourism.org 
also provides information. 

For information on the economy, write to: Wyoming Business 
Council, 214 West 15th St, Cheyenne, WY 82002. 

The state's official Web site at www.state.wy.us also provides a 
gateway to much information on Wyomings economy, gov- 
ernment, and history. 


Fire damaged large areas of Wyoming's 
Yellowstone National Park. 


Nellie Tayloe Ross became the first 
woman governor in the United States. 
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Population. The 2000 United States census reported 
that Wyoming had 493,782 people. The population had 
increased about 9 percent over the 1990 figure, 453,588. 
According to the 2000 census, Wyoming ranks 50th in 


population among the 50 states. 


Only 30 percent of Wyoming's people live in metro- 
politan areas. This percentage is the smallest among the 
50 states. Wyoming has two metropolitan areas, the 
Casper metropolitan area and the Cheyenne metropolli- 
tan area. For their populations, see the /ndex to the polit- 


ical map of Wyoming. 


Most of Wyoming’s cities are small compared with 
those in other states. Cheyenne, the capital and largest 
city, and Casper, the second largest city, both have only 
about 50,000 people. The next three cities, in order of 
size, are Laramie, Gillette, and Rock Springs. About a 
third of the people live in cities and towns along a single 
major highway and rail line in southern Wyoming. 

About 89 out of 100 people in Wyoming are non-His- 
panic whites. About 6 percent of the state's people are 
Hispanic Americans. American Indians make up about 2 


percent of Wyoming's population. 


Schools. The first schoo! in Wyoming was founded at 
Fort Laramie in 1852. William Vaux, the chaplain of the 
fort, started the school. In 1860, a school was built at 


Fort Bridger. 


People 


In 1869, the territorial legislature passed a law provid- 


ing tax support for schools. There were district schools 
in many communities after 1870. The first high school in 


Wyoming opened in Cheyenne in 1875. 


Wyoming's public school system is supervised by an 
elected state superintendent of public instruction. An 
11-member board of education makes schoo! policies. 
The governor, with the approval of the senate, appoints 


board members to six-year terms. 


Children are required to attend school either from 
age 7 through 15, or until they complete the eighth 


Wyoming map index 


Metropolitan areas et. een 
Arapahoet ....... 1,766 .. 
Caspeiianaen.ccose teen 66,533 ALGNEG cates ances cre 
Cheyenne=......477.- 81,607 ATUGCION «3 66. cece cen a 
5 AMINO eee eee eee 
Counties Arvadat ............ 33. 
ASDC) emccce eee eae 
MID ANV Er cre os 32,014 ..1 14 Atlantic Cityt ....... Bos 
Big Horm:..-....: 11,461 ..C 10 Auburn? .. . ae. .o: 21s... 
Campbell ....... 33,698 ..D 14 RAGS ese cas 348 . 
Carbon 5, 6389e-1 11 BairOild ssc ccc cciie con 97 . 
Converse ....... 12,052 ..F 14 Banne@hiascnsennsee nae 
Grook.. ™...... 5887.8 alsS BarNunn .......... ose 
Fremont ........ 35,804 ..E 8 Barnum ccicnccaieceere ace 
Goshen ......... 12,538 ..1 16 Basin eee 1,238 
Hot Springs ......4,882 ..D 9 Baxtenmeraciiene vancrece 
Johnson .......... AO7 See Wale BeektOn: | aesenioee stonens 
Laramie ......... 81,607 ..J 15 Beckwith ................ 
Lincoln ee 14,573..H 5 Bedfordt .......... 169 | 
Natrona ......... 66 53seehelz Beulahfere..... Seeetes.. 
Niobrara ......... 2,407 ..E 15 Big Hort .m....Fe 198 
Pabker ms, ©... ..029,786.en BigiPiney <2.....00: 408 
PIA C es ose: 8,807 ..H 14 BiQSanay co.cc senccse 
Sheridan ........ 26,560 ..B 11 Bianlrails tee eee 
Sublette ..........5,920..G 7 Bille seesee ae wary 
Sweetwater .....37,613 ..1 8 Bishops. cere wa-nceee 
etoniveee.c....- 18,251..D 5 Bittér Greekine.ccere. 
Wintameee eel 9,742) 5 Bondurantt ........155.. 
Washakie ........ 8,289 ..D 10 Bonneville ............... 
Weston ......... 6,644 ..D 15 Bordeaux, . eee: 
oe Border 86-020 
Cities and towns Bosler ...8....0.c0.0.-.-- 
Bosler Junction .......... 
Acme. je ey Ald Bouldert 95...-<;.:. 30. 
Afton aac 1,818..F 5 Boxeldetes. (eee 
Aladdin: feseos..c2eeeee. B 16 Buckhorn 
Albany? .Bie-:.. 220 80.) 13 Buffalo 3,900 
Allin Wt... .:.eeeeee . 120.1 16 Bulondasy acres eearcc sk 
Alcovat 2026 12 Burgess 
AMY: oiai cca Ree aoe ) 4 Junction .. ee 
Alping ......... a 5a0..E eS Burlington ... 250 
Altat . 400.11 BuCnSi ae 285 
Altamont ................ | Burnttork _. we. 


WV. 


Population density 


Wyoming is one of the most 
sparsely populated states. 
Thirty percent of the people 
live in metropolitan areas— 
the lowest percentage of 
metropolitan area dwellers 
among the 50 states. 


WORLD BOOK map; based an U.S. Census Bureau data. 
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grade. Wyoming has one of the highest percentages in 
the United States of people who can read and write. For 


the number of students and teachers in Wyoming, see 


Education (table). 
The University of Wyoming is the state’s only universi- 

ty. It is accredited by the North Central Association of 

Colleges and Schools. The university was founded in 


Laramie in 1886 and is state supported. Wyoming also 
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has seven community colleges. 
Libraries and museums. In 1886, Wyoming’s territo- 
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rial legislature passed laws providing for a system of 
free county libraries. Today, each of Wyoming's 23 
counties has a public county library. The Wyoming Ter- 
ritorial Library was established in Cheyenne in 1871. It is 
now called the Wyoming State Library. The chief li- 
braries at the University of Wyoming include the 
William Robertson Coe Library, the Science Library, and 
the George William Hopper Law Library. 

Wyoming has about 90 museums. Most of these mu- 
seums feature pioneer and Indian relics. Outstanding 
collections in the state include the exhibits at the Wyo- 
ming State Museum and the Cheyenne Frontier Days 
Old West Museum, both in Cheyenne; the Fort Caspar 
Museum in Casper; the Fort Bridger State Historic Site 
in Fort Bridger; the Wyoming Pioneers’ Memorial Muse- 
um in Douglas; and the National Museum of Wildlife Art 
in Jackson. The Centennial Complex at the University of 
Wyoming in Laramie includes the American Heritage 
Center, which has a strong collection on Western histo- 
ry; and the university's Art Museum, which features 
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items from many cultures and periods. The University of 
Wyoming Geological Museum has collections of fossils, 
minerals, and rocks; and exhibits about prehistoric 
times. 

Other museums have exhibits about particular areas 
or points of interest. For example, the Fort Laramie Na- 
tional Historic Site has relics from the days of the old 
pioneer wagon trains. The Jackson Hole Museum, in 
Jackson, has displays about the area's early days. The Na- 
tional Park Service maintains exhibits at several visitor 
centers throughout Yellowstone National Park. It also 
operates the Colter Bay Visitor Center and Indian Arts 
Museum in Grand Teton National Park. 

The Buffalo Bill Historical Center in Cody displays 
possessions of the famous hunter and showman Buffalo 
Bill Cody. Also in the center are the Whitney Gallery of 
Western Art, which features paintings and sculpture by 
famous Western artists; the Plains Indian Museum; and 
the Cody Firearms Museum, which has a collection of 
more than 5,000 firearms. 


University of Wyoming, in 
Laramie, is the state’s only uni- 
versity. Robert Russin’s sculp- 
ture The Family, center, stands 
on the main quadrangle of the 


campus. 
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Wyoming's tourist attractions rank among the most 
spectacular in the nation. Each year, several million peo- 
ple visit the state. Yellowstone and Grand Teton national 
parks are the chief attractions. They have beautiful 
mountain scenery and many kinds of animals. Wilder- 
ness trails challenge the hiker’s skill. Visitors also come 





Artstreet 


Devils Tower National Monument 


Places to visit 


Visitor's guide 


to Wyoming to hunt big game animals or to fish in the 
lakes and streams. In 1904, the Eaton Ranch, near Sheri- 
dan, became the first dude ranch in the West. 
Wyoming's most popular annual event is the Frontier 
Days celebration in Cheyenne, which has been staged 
since 1897. The celebration is held for 10 days in July. 





Larry Beck 
Green River Rendezvous in Pinedale 





Following are brief descriptions of some of Wyoming's many 
interesting places to visit: 


Devils Tower National Monument, in northeastern Wyo- 
ming, is a volcanic tower that stands 867 feet (265 meters) 
above its base. In 1906, United States President Theodore 
Roosevelt established Devils Tower as the nation’s first na- 
tional monument. 


Fort Laramie National Historic Site, near the town of Fort 
Laramie, was a fur-trading center and later a military post. The 
fort helped protect pioneer wagon trains on the Oregon Trail. 
A number of the original buildings at Fort Laramie have been 
restored. 


Fossil Butte National Monument, 10 miles (16 kilometers) 
west of Kemmerer, has the fossilized remains of fishes and 
plants that lived in the water which covered the area about 50 
million years ago. 


Grand Teton National Park lies in northwestern Wyoming. 
The majestic Teton Mountains rise sharply from the floor of a 
beautiful valley called Jackson Hole. One of the nation’s most 
popular ski resorts lies in the Jackson Hole region of the park. 
Several lakes lie along the east side of the mountains. Visitors 
can see many kinds of wild animals, which are protected 
there. See Grand Teton National Park. 


Hell's Half Acre, west of Casper, is a rugged 320-acre (129- 
hectare) depression where wind and water have created un- 
usual rock gullies, ridges, and towers. The canyon is located 
near the South Fork of the Powder River. 


Wildlife refuges. Wyoming has six major wildlife refuge areas 
where visitors can watch animals and birds in their natural 


surroundings. The largest area is the National Elk Refuge near 
Jackson. Federal waterfowl refuges include Pathfinder north 
of Rawlins, Bamforth and Hutton Lake near Laramie, and 
Seedskadee near Green River. 


Wind River Canyon, south of Thermopolis, offers motorists a 
scenic drive between the Bridger and Ow! Creek mountains. 
Cliffs rise 2,000 feet (610 meters) above the river. The canyon 
walls are interesting because of the rock formations exposed 
where the river cut through the mountains. 


Yellowstone National Park, in northwestern Wyoming, is the 
world’s oldest national park and one of the largest ones in the 
nation. Its spectacular beauty and unusual attractions were 
recognized by early explorers. 

Yellowstone became a national park in 1872. The most no- 
table features of the park include the world’s largest geyser 
area, spectacular towering waterfalls, hot springs, deep can- 
yons, and excellent fishing. See Yellowstone National Park. 


National forests. Five national forests in Wyoming provide tim- 
ber and serve as recreation areas. Shoshone, in northwestern 
Wyoming, is the largest forest. Other forests entirely in Wyo- 
ming are Bighorn, near Sheridan, and Medicine Bow, near 
Laramie. 

Wyoming shares two of its national forests with bordering 
states. The Black Hills forest is shared with South Dakota and 
Bridger-Teton with Idaho. 


State parks. Wyoming has a number of historic sites, parks, 
and recreation areas. For information on the state parks and 
facilities in Wyoming, write to Director, State Parks and His- 
toric Sites, Barrett Building, 3rd floor, Cheyenne, WY 82002. 
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' Annual events 
CETTE ere ss 


: 

! January-April 

| Cutter (horse-drawn sleigh) races near Afton, Big Piney, Jack- 
son, Pinedale, and Saratoga (February); Wyoming State Winter 
Fair in Lander (January). 


May-August 
Chugwater Chili Cookoff (june); Woodchopper's Jamboree En- 
campment (mid-June); Pioneer Days in Lander (July 1-4); Ro- 
deos in Buffalo, Cody, Sheridan, and other towns (July 4); Jubi- 
lee Days in Laramie (first week of July); Green River 
Rendezvous in Pinedale (second Sunday in July); Central Wyo- 
ming Fair in Casper (mid-July); Indian Sun Dances in Ethete 
and Fort Washakie (late July); Cheyenne Frontier Days (late 
July); Indian pageant in Thermopolis (early August); Wyoming 
State Fair in Douglas (late August). 
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Wyoming Travel Commission 





Frontier Days Rodeo in Cheyenne 


| September-December 
Cowboy Days Rodeo in Evanston (Labor Day); Jackson Hole 
Fall Arts Festival (mid-September and early October). 





Indian dance at Frontier Days 
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Geri Wreght, Bruce Coleman Int 


John Running, Black Star 


Old Faithful geyser in Yellowstone National Park Cutter race in Jackson Hole 
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Land regions. Wyoming lies where the Great Plains 
meet the Rocky Mountains. The Continental Divide 
winds through Wyoming from the northwest corner to 
the south-central edge of the state (see Continental Di- 
vide). Water on the east side of the divide flows to the 
Atlantic Ocean. Water on the west side goes into the Pa- 
cific Ocean. Wyoming has an average elevation of 6,700 
feet (2,042 meters), and is higher than any other state ex- 
cept Colorado. Wyoming has three major land regions: 
(1) the Great Plains, (2) the Rocky Mountains, and (3) the 
Intermontane Basins. 

The Great Plains cover the eastern part of the state. 
This region is part of the vast interior plain of North 
America that stretches from Canada to Mexico. In Wyo- 
ming, short-grass prairie covers much of the land and 
provides good grazing for cattle and sheep. Cotton- 
woods and shrubs grow along the rivers. Little rain falls 
on the plains, but irrigation has turned portions of this 
region into valuable farmland. 

A portion of the famous Black Hills lies in the north- 
eastern part of the state. About a third of the Black Hills 
area is located in Wyoming, and the rest is in South Da- 
kota. 

The Rocky Mountains sweep across Wyoming in 
huge ranges, most of which extend from north to south. 
In the north, the Bighorn Mountains form the front 
range of the mountain area. The Laramie Range 
stretches north from Colorado. Between these two front 
ranges lies a wide plateau. In the 1800's, pioneers trav- 
eled westward on trails through this area. The Absaroka 
Range rises along the east side of Yellowstone National 
Park. The rugged Wind River Range to the south in- 
cludes nine peaks that tower above 13,000 feet (3,960 
meters). Among them is the highest mountain in Wyo- 
ming, 13,804-foot (4,207-meter) Gannett Peak. The Gran- 
ite Mountains extend eastward from near the southern 
tip of the Wind River Range. The Gros Ventre, Salt River, 
Snake River, Teton, and Wyoming ranges are near the 
western border. The scenic Teton Mountains rise nearly 
straight up for more than 1 mile (1.6 kilometers) from the 
Jackson Hole Valley. Other major mountain ranges in- 
clude the Medicine Bow and Sierra Madre in southern 
Wyoming. 

There is one special link between the flat land of the 
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Land and climate 


plains and the heights of the mountains. It is in south- 
eastern Wyoming, where a narrow finger of land rises 
gently from the plains to a point high in the Laramie 
Mountains. Along the slope are major rai! and highway 
routes that quickly bring a traveler from the plains to the 
mountains. This slope, sometimes called the Gangplank, 
is only about 100 yards (91 meters) wide. 

The Intermontane Basins include several fairly flat 
areas between Wyoming's mountain ranges. The word 
intermontane means between mountains. The major ba- 
sins include the Bighorn and Powder River basins in the 
north, and the Wind River Basin in central Wyoming. 
The Green River, Great Divide, and Washakie basins are 
in southwestern Wyoming. 

The basins are mostly treeless areas that get less rain- 
fall than the mountains. Short grasses and other low 
plants make most of the basins good areas for grazing 
sheep and cattle. The Great Divide Basin is an exception. 
It lies along the Continental Divide, but has no drainage 
of water either to the Atlantic or the Pacific. The divide 
splits and runs around the 3,000 square miles (7,800 
square kilometers) of this basin. The little rain that falls 
there soaks quickly into the dry ground. A part of the 
Great Divide Basin and the area to the south of it are 
sometimes called the Red Desert. Pronghorns and wild 
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Land regions of Wyoming 
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horses feed on the thinly scattered plant growth and 
sagebrush. Sometimes sheep are grazed there. 

Rivers and lakes. Parts of three great river systems 
start in the mountains of Wyoming. These three river 
systems are the Missouri, the Colorado, and the Colum- 
bia. 

The tributaries of the Missouri flow both north and 
east. The Yellowstone, Clarks Fork, Bighorn, Tongue, 
and Powder rivers flow north. The Cheyenne, Niobrara, 
and North Platte rivers flow east. 

The Green River, the major source of the Colorado 
River, rises in the Wind River Mountains and flows 
south across western Wyoming into Utah. The Snake 
River is part of the Columbia River system. This river 
starts in the Absaroka mountains in Yellowstone Park. It 
flows into Grand Teton National Park, then turns west 
into Idaho. The Snake leaves Wyoming through a mag- 
nificent canyon that cuts through three mountain 
ranges. The Snake River is joined by the Salt River and 
eventually reaches the Columbia. Bear River, in the 
southwestern corner of Wyoming, flows into the Great 
Salt Lake of Utah. 


Average monthly weather 
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Many rivers have cut beautiful canyons, and some 
plunge over steep cliffs in spectacular waterfalls. The 
most interesting canyons include the Laramie River 
Canyon, the Grand Canyons of the Snake and the Yel- 
lowstone, Platte River Canyon, Shoshone River Canyon, 
and the Wind River Canyon. The most dramatic water- 
falls are the Upper and Lower falls of the Yellowstone 
River. 

Wyoming has hundreds of clear, cold, mountain 
lakes. Among the largest are Fremont, Jackson, 
Shoshone, and Yellowstone lakes. The major artificially 
created lakes include Big Sandy, Boysen, Buffalo Bill, 
Glendo, Guernsey, Keyhole, Pathfinder, and Seminoe 
reservoirs. Two new dams outside the state formed ma- 
jor lakes in Wyoming. Yellowtail Dam in Montana creat- 
ed a Jarge lake in the northeastern part of Wyoming. 
Flaming Gorge Dam in Utah backs up water of the 
Green River 30 miles (48 kilometers) inside Wyoming. 

Plant and animal life. Forests cover nearly a sixth of 
Wyoming's land. The chief commercial trees are Dou- 
glas-fir, Engelmann spruce, lodgepole pine, and pon- 
derosa pine. Other trees include subalpine fir, aspen, 
and cottonwood. 

Bluegrass, wheat grass, tufted fescues, and redtops 
grow on much of the state's approximately 50 million 
acres (20 million hectares) of grazing lands. Cactus and 
sagebrush are found in the drier regions. Areas of 
Wyoming with poor soil produce greasewood brush, 
which is used as firewood. Mountain wildflowers found 
in the state include the arnica, buttercup, evening star, 
five-finger, flax, forget-me-not, goldenrod, saxifrage, 
sour dock, and windflower. 

Wyoming's most common larger animals include 
black bears, elk, mule deer, and pronghorns. Moose are 
common in the state's northwestern forests, and moun- 
tain sheep live among the rocky peaks of the higher 
mountains. Grizzly bears, lynxes, and mountain lions are 
sometimes seen. Some of the smaller fur-bearing ani- 
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mals include beavers, martens, raccoons, and otters. 

Pronghorns are common in the open areas of the 
basins. Other animals in the basin areas include bad- 
gers, cotiontail and jack rabbits, coyotes, foxes, skunks, 
and wildcats. Game birds include ducks, geese, grouse, 
pheasants, sage hens, and wild turkeys. Wyoming also is 
the home of bald and golden eagles. The bald eagle 
builds its nest in tall pines near mountain streams or 
lakes. The golden eagle usually chooses a home farther 
from water. 

Climate. Wyoming has a dry, sunny climate. Winters 
are cold and the summers are warm. The dry air makes 
the climate more comfortable than the temperatures 
would indicate. Differences in altitude create large dif- 
ferences in temperature in various parts of the state. At 
Casper, in central Wyoming, the average January tem- 
perature is 22 °F (—6 °C), and the average July tempera- 
ture is 71 “F (22 ‘C). Near Yellowstone Lake, at a higher 
elevation, the January average is 12 °F (—11 C), and the 
July average is 59 °F (15 °C). In Wyoming's high moun- 
tains, freezing temperatures can occur any time of the 
year. 

Wyoming's highest recorded temperature was 114 °F 
(46 °C) at Basin on July 12, 1900. Moran, near Elk, had the 
lowest temperature, —66 F {—53 °C), on Feb. 9, 1933. 

The average annual precipitation (rain, melted snow, 
and other forms of moisture) ranges from about 5 inch- 
es (13 centimeters) at Hyattville in the Bighorn Basin to 
about 50 inches (130 centimeters) in the Yellowstone 
Park area. Snowfall varies from 15 to 20 inches (38 to 51 
centimeters) in the Bighorn Basin to about 260 inches 
(660 centimeters) in the northwestern mountains. 

On the Great Plains, and in some open areas of south- 
ern Wyoming, the wind blows during the afternoons, 
usually from the west or southwest. If dry snow is on the 
ground, the wind may whip it into a ground blizzard. A 
person cannot see straight ahead in the swirling snow, 
even though the sky may be blue and the sun shining. 


Economy 


Service industries, taken together, make up the 
largest part of Wyoming's gross state product—the total 
value of all goods and services produced in a state ina 
year. However, Wyoming's economy depends heavily 
on its land. The land provides the state's most important 
product—coal. Coal, natural gas, petroleum, and other 
mined products account for more than a fourth of the 
gross state product. Wyoming's land also provides graz- 
ing for cattle and sheep. Most of the state's manufactur- 
ing plants process the products of Wyoming's mines, 
farms, and forests. Millions of tourists come to 
Wyoming to enjoy its scenic beauty. These visitors 
spend about $1 5 billion annually. 

Government plays an important part in Wyomings 
economy. The federal government owns half the state's 
land. The government controls grazing, logging, and 
mining rights in this huge area, which includes national 
forests and parks, Indian lands, and other public lands. 

Natural resources. Wyomings most important nat- 
ural resources are mineral deposits, grazing land, 
scenery, wildlife, and water. 

Soil. Wyoming does not have large areas of fertile 


soil. Much of the state has sandy soil formed from sand- 
stone rock that lies beneath the surface. The most fertile 
soils of Wyoming are those deposited in the major river 
valleys by floodwaters. Wind-blown dirt called /oess 
also has formed fertile soil in some areas. 

Minerals. Wyoming's reserves of bentonite clay, coal, 
petroleum, sodium carbonate, and uranium rank among 
the nation’s largest. The mineral reserves are found 
mostly in the basin areas of the state. 

Many of the petroleum and natural-gas reserves oc- 
cur in an underground region called the Overthrust Belt. 
This region lies beneath southwestern Wyoming and 
parts of neighboring states. About 40 percent of Wyo- 
ming has coal under it Most of Wyoming's coal is found 
in the northeastern part of the state. Trona, a material 
containing sodium carbonate, is found in southwestern 
Wyoming. The state's largest uranium deposits are in 
the Powder River, Shirley, and Wind River basins. Ben- 
tonite is a clay used in oil drilling and in the manufac: 
ture of chemical products. The largest reserves of ben- 
tonite are in the northeast and north-central sections. 
Wyoming also has agate and jade. Other mined products 


530 Wyoming 


include building stone, gold, gypsum, and limestone. 

Forests cover about 11 million acres (4 5 million hec- 
tares), or more than a sixth of Wyomingss land. Most of 
the forests grow in the mountain areas. About two-fifths 
of the forests are available for commercial use. About 
2 ~ million acres (1.1 million hectares) have been set 
aside in parks and other reserves. The federal govern- 
ment controls about three-fourths of the commercial 
forest land in Wyoming. The chief commercial trees are 
lodgepole pine, Engelmann spruce, and ponderosa 
pine. Other trees in Wyoming include subalpine fir, as- 
pen, cottonwood, and Douglas-fir. 

Service industries account for the largest portion of 
Wyoming's gross state product. Most of the service in- 
dustries are concentrated in Casper, Cheyenne, and Lar- 
amie, the state's largest cities. 

Transportation, communication, and utilities form 
Wyoming's leading service industry in terms of the 
gross state product. Pipeline companies are a major part 
of the transportation sector. Pipelines carry Wyoming's 
large oil and gas output to processing and distribution 
sites. Railroad companies transport other mined prod- 
ucts and farm goods. Telephone companies are the 
most important part of the communications sector. Utili- 
ty companies supply electric, gas, and water service. 
More information about transportation and communica- 
tion appears later in this section. 

Government ranks second among the service indus- 
tries. Government services employ more people than 
any other economic activity in Wyoming. Government 
includes public schools and hospitals and military estab- 
lishments. Many people are employed in Wyomings 
public schools and universities. State government of- 
fices are based primarily in Cheyenne. Warren Air Force 
Base lies just outside Cheyenne. The base is the control 
center for a large network of long-range nuclear mis- 
siles. The federal government also operates Yellowstone 
National Park and Grand Teton National Park, both of 
which provide hundreds of seasonal jobs. 

Finance, insurance, and real estate rank third. Real es- 
tate is important because of the large sums of money in- 
volved in the selling and leasing of houses and other 
buildings. Casper and Cheyenne are the leading finan- 
cial centers. The state's largest bank is Wells Fargo Bank 
Wyoming. 

Both (1) community, business, and personal services 
and (2) wholesale and retail trade contribute about the 
same amount to Wyoming's gross state product. But 
community, business, and personal services employ 
more people. This group includes private health care, 
hotels and ski resorts, law firms and engineering com- 
panies, and repair shops. Tourism growth in Wyoming 
has benefited the state's hotels, dude ranches, and ski 
resorts. 

The wholesale trade of petroleum is important to the 
state. Automobile dealerships, grocery stores, and 
restaurants are the leading types of retail businesses. 

Mining provides a larger portion of the gross state 
product in Wyoming than in any other state. Coal, petro- 
leum, natural gas, trona, and bentonite are the state's 
leading mined products. 

Wyoming is the leading state in coal production and 
ranks among the leaders in petroleum and natural gas. 
Changes in the prices of any of these products have a 


large impact on Wyoming’ overall economy. 

Almost all of Wyoming's coal is obtained from surface 
mines. These mines provide a variety of coal called sub- 
bituminous. Campbell County provides most of Wyo- 
mings coal. Sweetwater and Converse counties pro- 
duce most of the remaining coal. 

Large petroleum deposits lie in several parts of Wyo- 
ming. The leading oil-producing counties are Campbell, 
Park, Sweetwater, and Uinta. The oil companies that pro- 
duce the most petroleum in Wyoming are BP Amoco, 
ChevronTexaco, and Marathon. 

Natural gas, like petroleum, is found in several parts 
of the state. Southwestern Wyoming is the leading area 
for natural gas production. 

Among Wyoming's other mined products, sodium 
carbonate-containing trona is the most important. It is 
used to manufacture glass, soap, and paper. All of the 
trona comes from Sweetwater County. Wyoming is also 
a major producer of bentonite and other clays. The state 
also produces crushed stone, gypsum, and sand and 
gravel. 

Manufacturing in Wyoming makes up a smaller per- 
centage of the gross state product than in most other 
states. Goods manufactured in Wyoming have a va/ue 
added by manufacture of about $1 billion a year. Value 
added by manufacture represents the increase in value 
of raw materials after they become finished products. 

The production of chemicals and related products is 
Wyoming's most important manufacturing activity. Soda 
ash is the state’s chief chemical product. It is manufac- 
tured from local deposits of trona. 

Petroleum refining ranks second among Wyomings 
manufacturing activities. Casper and Sinclair have large 
oil refineries. Refineries also are located near Cheyenne 
and Newcastle. 

Other products made in Wyoming include fabricated 
metal products, food products, machinery, nonmetallic 
mineral products, and wood products. Metal containers, 
structural metals, and machine shops are key parts of 
the fabricated metals sector. The state's most important 


Production and workers by economic activities 


Employed workers 


Percent 

of GSP” Number Percent 
Economic activities produced ofpeople of total 
Mining 27 18,600 6 
Transportation, communi- 

cation, & utilities 14 16,500 3 
Government 13 61,600 20 
Finance, insurance, 

& real estate 12 21,200 7 
Community, business, 

& personal services 11 78,800 25 
Wholesale & retail trade 11 66,800 21 
Manufacturing 6 13,600 4 
Construction 4 22,400 7 
Agriculture 2 17,100 5 
Total 100 316,600 100 


*GSP = gross state product, the total value of goods and services produced in a year. 
Figures are for 1998. 

Sources: World Book estimates based on data from the U.S. Bureau of Economic Analysis 
and U.S. Bureau of Labor Statistics. 
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Economy of Wyoming 
This map shows the econom- 
ic uses of land in Wyoming 
and where the leading farm, 
mineral, and forest products 
are produced. The urban ar- 
eas, shown on the map in 
red, are the important manu- 
facturing centers. 
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food products include dairy products, refined sugar, 
and soft drinks. Casper, Gillette, and Powell produce 
machinery. Cement and ready-mix concrete are the 
state's main nonmetallic mineral products. Hulett, 
Laramie, Sheridan, and many other cities have sawmills. 
Agriculture. Farms and ranches cover about half of 
Wyoming. The state has about 9,200 farms and ranches. 
Livestock and livestock products account for about 80 
percent of Wyomings total agricultural income. Cattle 
ranching is by far the most important agricultural activity 
in Wyoming. Most beef cattle are raised in eastern Wyo- 
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Drilling for oil is one of the most importan! mining activities in 
Wyoming. The state ranks among the nation’s leading producers 
of both petroleum and natural gas. 
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ming. Other livestock products in Wyoming include 
hogs, milk, sheep, and wool. Wyoming is among the 
leading states in the production of sheep and wool. 
About half of Wyomingss land is used to graze cattle and 
sheep. This includes vast amounts of federal govern- 
ment land leased to ranchers. 

Crops provide about 20 percent of Wyoming’s farm 
income. The state's most valuable field crops are grown 
on irrigated land. The leading crops are barley, beans, 
corn, hay, sugar beets, and wheat. Hay is grown chiefly 
as feed for livestock, especially cattle. Certified seed 
potatoes, which must be unusually free of disease, are 
raised in Goshen and Laramie counties. Farmers use dry 
farming methods on the Great Plains (see Dry farming). 
The most important crops raised on farms in the Great 
Plains include hay, and wheat and other grains. 

Electric power. Coal-burning power plants generate 
more than 95 percent of the state's electric power. Major 
plants operate near Gillette and in Glenrock, Kemmerer, 
Rock Springs, and Wheatland. Water power provides 
most of the rest of Wyomingss electric power. 

Transportation. Wyoming has about 37,000 miles 
(59,500 kilometers) of roads and highways. Jackson has 
the state's busiest airport. Wyoming’ first railroad was 
the Union Pacific. It was built across the territory in 1867 
and 1868. Today, three rail lines provide Wyoming with 
freight service to other states. No local passenger trains 
serve Wyoming. 

Communication. The first newspaper in Wyoming 
was the Daily Telegraph, published at Fort Bridger in 
1863. Today, Wyoming has about 50 newspapers, in- 
cluding 5 dailies. Newspapers with the largest circula- 
tions include the Star-Tribune of Casper and the 
Wyoming Tribune-Eagle of Cheyenne. Wyoming pub- 
lishers also produce about 65 periodicals. 

Wyoming's first radio station, KDFN (now KTWO), be- 
gan broadcasting at Casper in 1930. The first television 
station was KFBC-TV (now KGWN-TV) in Cheyenne, 
which started operating in 1954. Today, the state has 
about 60 radio stations and 10 television stations. Cable 
TV systems serve several Wyoming communities. 
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Constitution. Wyoming is still governed under its 
original Constitution, which was adopted in 1889. 
Amendments (changes) to the Constitution must be ap- 
proved by a majority of the people voting in that particu- 
lar election. Amendments may be proposed by a two- 
thirds vote of both houses of the legislature, or by a 
constitutional convention. Such a convention must be 
approved by two-thirds of the members of each house 
of the legislature, and by a majority of the voters. 

Executive. The people of Wyoming elect the gover- 
nor to a four-year term. The governor may serve no 
more than two terms during a 16-year period. 

Much of the governor's power lies in the right to ap- 
point other important state officials. For example, the 
governor appoints the attorney general and the heads of 
numerous state agencies. 

The voters elect four other high state officials to four- 
year terms. These are the secretary of state, auditor, trea- 
surer, and superintendent of public instruction. They 
have the same term limitations as the governor. 

Wyoming does not have a lieutenant governor. If the 
governor dies or resigns, the secretary of state serves as 
governor until a new governor is elected. 

Legislature consists of a 30-member senate and a 60- 
member house of representatives. Senators are elected 
to four-year terms and may serve no more than three 
terms during a 24-year period. Representatives are elect- 
ed to two-year terms and may serve no more than six 
terms during a 24-year period. 

The two houses of the Legislature meet each year. 
General sessions of the Legislature begin on the second 
Tuesday of January in odd-numbered years. Budget ses- 
sions begin on the third Monday in February in even- 
numbered years. The Legislature may not meet more 
than 40 legislative days in any year or more than 60 days 
in each two-year period. The governor may call special 
legislative sessions. 

Courts. The highest court in Wyoming is the Su- 
preme Court. It has five justices who are appointed to 
serve eight-year terms. These justices elect one of their 
number to serve as the chief justice. The Supreme Court 
usually hears only appeals from the lower courts. 

Most major civil and criminal trials in the state are 
held in district courts. Wyoming has nine judicial dis- 
tricts, each with either one or two district judges. Dis- 
trict judges are appointed to six-year terms. The gover- 


The governors of Wyoming 


Government 


nor appoints all judges of the Supreme Court and dis- 
trict courts. The governor chooses them from nominees | 
of the Wyoming Judicial Nominating Commission. At the 
next election, voters then choose whether or not to have 
the judges stay in office. Other courts in Wyoming in- 
clude county courts, police courts, municipal courts, 
and justice-of-the-peace courts. 

Local government. Wyoming has 23 counties, each 
governed by a board of three or five commissioners. 
The commissioners are elected to four-year terms. Most 
Wyoming cities have a mayor-council government. Ex- 
ceptions are Casper and Laramie, which employ city 
managers. By state law, a community must have at least 
4,000 residents to be classified as a city. Wyoming's 
cities are called first class cities. Communities with pop- 
ulations between 150 and 4,000 are called towns. 

Revenue. Taxes account for about 35 percent of the 
state governments general revenue (income). Most of 
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Wyoming State Capitol 
The Wyoming House of Representatives meets in the State 
Capitol in Cheyenne. Its 60 members serve two-year terms. The 
Wyoming Senate has 30 members who serve four-year terms. 





Party Term 
Francis E. Warren Republican 1890 
Amos W. Barber Republican 1890-1893 
John E. Osborne Democratic 1893-1895 
William A. Richards Republican 1895-1899 
DeForest Richards Republican 1899-1903 
Fenimore Chatterton Republican 1903-1905 
Bryant B. Brooks Republican 1905-1911 
Joseph M. Carey Democratic 1-19.15 
John B. Kendrick Democratic 1915-1917 
Frank L. Houx Democratic dot7-loro 
Robert D. Carey Republican 1919-1926 
William B. Ross Democratic 1923-1924 
Frank E. Lucas Republican 1924-1925 
Nellie Tayloe Ross Democratic 1925-1927 


Frank C. Emerson 


Republican 


192428 GS 


Party Term 
Alonzo M. Clark Republican 1931-1933 
Leslie A. Miller Democratic 1933-1933 
Nels H. Smith Republican 1939-1943 
Lester C. Hunt Democratic 1943-1949 
Arthur Griswold Crane Republican 1949-1951 
Frank A. Barrett Republican 1951-1953 
C. J. Rogers Republican 1953-1955 
Milward L. Simpson Republican 19535-1959 
J. J. Hickey Democratic 1959-1961 
Jack R. Gage Democratic 1961-1963 
Clifford P. Hansen Republican 1963-1967 
Stanley K. Hathaway Republican 1967-1975 
Edgar J. Herschler Democratic 197521987 
Mike Sullivan Democratic 1987-1995 
Jim Geringer Republican 1995- 





the rest comes trom federal grants and other U.S. gov- 
ernment programs. The leading sources of tax revenue 
are a tax on mineral production and a sales tax. Wyo- 
ming collects no personal or corporate income taxes. 
Politics. In state and local elections, Republicans have 
won two-thirds of the contests since 1890. The cities of 
southern Wyoming have traditionally been a major 
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source of Democratic strength. Republicans usually re- 
ceive more votes from the northern counties, which are 
largely rural. 

In presidential elections, Wyoming has voted for Re- 
publican candidates more than twice as often as for 
Democratic candidates. For Wyoming’ electoral votes 
and voting record, see Electoral College (table). 


History 


Indian days. The first people who lived in the Wyo- 
ming area were Indian hunters of at least 11,000 years 
ago. Later, huge herds of buffaloes roamed the prairies. 
This rich source of meat attracted many Indians to the 
area. When white people arrived they found Arapaho, 
Bannock, Blackfeet, Cheyenne, Crow, Shoshone, Sioux, 
and Ute Indians living in what is now Wyoming. 

Exploration. French trappers may have entered the 
Wyoming region in the mid-1700's. However, explo- 
ration of the area did not begin until after 1800. The Unit- 
ed States bought most of the region from France in 
1803, as part of the Louisiana Purchase. After that, Ameri- 
can trappers came to the area to find furs. In 1807, a 
trapper named John Colter became the first white man 
to travel across the Yellowstone area. Five years later, in 
1812, Robert Stuart and a party of fur traders from Ore- 
gon discovered a relatively easy way across the moun- 
tains through South Pass. They did not cross the pass, 
but the pass later became important in pioneer travel to 
the West. 

During the 1820's and 1830's, the fur trade became 
more highly organized. General William Ashley estab- 
lished an annual rendezvous (gathering) of trappers. At 
these gatherings, Ashley's fur company traded ammuni- 
tion, food, and other supplies for furs. The first rendez- 
vous took place in 1825 on the Green River, near the 
present Wyoming-Utah border. The yearly rendezvous 
became important to the trappers not only for trading, 
but also for exchange of news and as an enjoyable so- 
cial event. 

A trapping and trading party of more than a hundred 
men came to the Wyoming area in 1832. The group was 
led by Captain Benjamin LE. de Bonneville. Bonneville’s 
party discovered an oil spring in 1833 in the Wind River 


Basin. In 1834, traders William Sublette and Robert 
Campbell established Fort William in what is now east- 
ern Wyoming. This fort, later called Fort Laramie, was 
the areass first permanent trading post. In 1843, the fa- 
mous Western scout and trapper Jim Bridger—with his 
partner, Louis Vasquez—founded Fort Bridger in south- 
western Wyoming. 

After trading posts were established, the rendezvous 
became less important. The last of these colorful gather- 
ings was held in 1840. 

In 1842 and 1843, Lieutenant John C. Frémont ex- 
plored the Wind River Mountains. His party was guided 
by the famous scout Kit Carson. After Fremont made his 
report, Congress voted in 1846 to establish forts along 
the Oregon Trail to protect settlers moving west. In 
1849, the government bought Fort William. This fort, 
also known as Fort John, was renamed Fort Laramie by 
the army. 

At various times, parts of what is now Wyoming were 
in the territories of Louisiana, Missouri, Nebraska, Ore- 
gon, Washington, Idaho, Utah, and Dakota. Part of south- 
ern Wyoming, south of the 42nd parallel, belonged to 
Spain from the 1500's to the 1800's. Mexico claimed it in 
the early 1800's, but lost it to the Republic of Texas in 
1836. This area became part of the United States in 1845 
when Texas joined the Union. 

The great trails. By the mid-1840's, pioneers were 
streaming west through the Wyoming area on three fa- 
mous trails. These were the California Trail, the Mormon 
Trail to Utah, and the Oregon Trail to the Pacific North- 
west. All three trails took South Pass through the moun- 
tains. Beyond South Pass, the Oregon Trail turned north- 
west, and the Mormon and California trails went 
southwest. Settlers moving across southern Wyoming 


Emigrant Train Fording Medicine Bow Creek, Rocky Mountains (1870), an oil painting on canvas by 


Samuel Colman; Bennington Museum, Bennington, Vt. (Gail McCullough) 
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Pioneers traveling west 
passed through Wyoming in 
great numbers during the 
mid-1800's. This painting de- 
picts a wagon train crossing 
the Medicine Bow River in 
southeastern Wyoming. 


534 Wyoming 


used the Overland (Cherokee) Trail, which joined other 
trails at Fort Bridger. Thousands of settlers traveled 
through Wyoming, but few of them stayed. 

The Plains Indians often assisted early wagon trains 
by pointing out grazing lands and watering areas. The 
various tribes often traded with the travelers. 

Indian and settler conflicts. By 1849, the Sioux and 
other tribes were becoming alarmed at the growing 
number of settlers crossing traditional Indian land. The 
white settlers killed or frightened away the game. Their 
carelessness with fire caused roaring blazes on the prai- 
rie, and their diseases killed or crippled countless Indi- 
ans. Fighting broke out between the Indians and the set- 
tlers, and the United States Army often had to step in. 
The conflicts resulted in the deaths of many more Indi- 
ans than settlers. 

Gold was discovered in Montana in the 1860's, and 
settlers began moving north up the Bozeman Trail to 
Montana. This trail crossed the Powder River Basin, a 
different area of the Indian land. The tribes fought with 
new fury. 

To keep the Bozeman Trail open, the army built Fort 
Phil Kearny near the Bighorn Mountains in the summer 
of 1866. The Sioux hated this fort. Led by Red Cloud, 
they put war parties around it in what was called the Cir- 
cle of Death. During the first six months, about 150 men 
were killed. Captain W. J. Fetterman and 81 of his men 
died in a single battle. Finally, in 1868, Red Cloud and 
other Indian leaders signed a treaty. The army agreed to 
give up Fort Phil Kearny and two other forts and leave 
northeastern Wyoming to the Indians. In return, the In- 
dians agreed not to interfere with the construction of 
the Union Pacific Railroad through southern Wyoming. 

A troubled peace lasted until 1874, when prospectors 
discovered gold in the Black Hills of South Dakota just 
east of Wyoming. Thousands of white people violated 
the treaty by moving into the area. The Sioux considered 
the Black Hills sacred, and they fought the new invasion. 
Sioux and Cheyenne warriors won two bitter battles 
with U.S. soldiers in what is now Montana. However, the 
Indian force broke up to flee from other troops. Some 
Indians went to Canada, and others agreed to move to 
reservations. Serious Indian fighting ended in the sum- 


mer of 1876, and Wyoming settlers finally had peace. 

Territorial progress. Even before the Indian trou- 
bles ended, southern Wyoming was developing rapidly. 
The foundations for Wyoming's minerals industry had 
been laid long before the area became a territory. In 
1833, the Bonneville party greased its wagon axles at a 
spot where oil seeped from the ground in the Wind 
River Basin. Jim Bridger sold oil at his fort, and pioneers 
mixed it with flour to use as axle grease. 

Gold was found at South Pass in 1842. However, the 
discovery aroused little interest. In 1867, a more promis- 
ing gold strike attracted many prospectors to the area. 
Several boom towns, such as Atlantic City and South 
Pass City, sprang up. 

The Union Pacific Railroad entered the area in 1867. 
Towns were founded as the “end of track” moved west. 
Cheyenne, Laramie, Rawlins, Rock Springs, Green River, 
and Evanston grew up in turn. Towns also appeared 
along the route of the great trails. In 1868, Congress cre- 
ated the Territory of Wyoming. President Ulysses S. 
Grant appointed Brigadier General John A. Campbell as 
the first governor of the territory. 

On Dec. 10, 1869, the territorial legislature granted 
women the right to vote, hold office, and serve on juries. 
The new law was the first of its kind in the United States. 
Women first served on juries in 1870, in Laramie. That 
same year, Esther H. Morris of South Pass City became 
the nation’s first woman justice of the peace. 

Wyoming's tourist industry got its start during the ter- 
ritorial days. In 1872, Congress created Yellowstone Na- 
tional Park, the nation’s first national park. The park im- 
mediately attracted tourists. 

In 1883 and 1884, interest in oil was revived because 
of profitable drilling elsewhere. The first successful well 
was drilled in 1883 in the Dallas Field, near Lander. Plans 
were made for exploration of several areas near Casper, 
but the industry developed slowly, and several years 
passed before oil activity prospered. 

Ranching supported the new territory's economy. 
Large numbers of cattle were driven north from Texas to 
Wyoming. Wealthy ranchers controlled huge areas and 
ruled the affairs of the territorial government. 

By 1885, however, cattle prices had dropped. In addi- 


Bureau of American Ethnology, Smithsonian Institution 





Wind River Indian Reserva- 
tion was presented to the 
Shoshoni Indian Chief Washa- 
kie in 1868 by the U.S. govern- 
ment. The Shoshoni received 
the reservation in return for 
their friendliness to white 
people and their help in fight- 
ing tribes hostile to settlers. 
W. H. Jackson took this pic- 
ture in 1870. His photographs 
form a vivid record of Wyo- 
ming history during the late 
1800's. 
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Yellowstone was established as the first national park 
in 1872. John Colter explored the area in 1807. 


Fort Laramie and Fort 
Bridger offered protection 
and supplies for weary pio- 
neers. Thousands of travelers 
crossed the state in covered 
wagons on overland trails be- 
tween 1840 and 1870. 
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The Johnson County War broke out in 1892 be- 

tween owners of large ranches and smaller opera- 
tors. Large ranchers and their hired gunmen killed 
two men. 






The Treaty of Fort Laramie in 1868 Nellie Tayloe Ross was elected gov- 
brought temporary peace with the Sioux ernor of Wyoming in 1925, becoming 
when they agreed to limit their lands. the first woman governor in the U.S. 


Important dates in Wyoming 


John Colter explored the Yellowstone area. 


Robert Stuart discovered South Pass across the Rocky 
Mountains. 


Captain Benjamin L E. de Bonneville mapped the Wy- 
oming area and discovered oil east of the Wind River 
Mountains. 


William Sublette and Robert Campbell established 
Fort William (later Fort Laramie). 


Scout Jim Bridger established Fort Bridger. 
The Union Pacific Railroad entered Wyoming. 


Congress created the Territory of Wyoming. Its first 
coal mines began operation in Carbon and Sweet- 
water counties. 


The Wyoming territorial legislature gave women the 
right to vote and hold elective office. 


Yellowstone became the first national park. 
Wyoming's first oil well was drilled in the Dallas Field. 
Wyoming became the 44th state on July 10. 


WORLD BOOK illustrations by Kevin Chadwick 


1892 The Johnson County War broke out after a dispute 
over cattle rustling. 


1906 President Theodore Roosevelt made Devils Tower the 
first national monument. 


1910 Engineers completed Shoshone (now Buffalo Bill) 
Dam. 


1925 Nellie Tayloe Ross became the first woman governor 
in the United States. 


1929 Grand Teton became a national park. 

1938-1939 Engineers completed Alcova and Seminoe dams. 

1951-1952 Major uranium deposits were found in several 
parts of Wyoming. 

1960 The nation’s first operational intercontinental ballistic 
missile base opened near Cheyenne. 

1965 Minuteman missile installations were completed near 
Cheyenne. 

1988 Fires damaged large areas of Yellowstone National 
Park. 
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tion, there was a severe shortage of grass for grazing. In 
1887, thousands of cattle died in the howling blizzards 
and freezing temperatures of a bitterly cold winter. 
Many ranchers were ruined financially and lost much of 
their political power. 

Statehood. Wyoming became the 44th state of the 
Union on July 10, 1890. Francis E. Warren, a Republican, 
became the first state governor on September 11. He re- 
signed in November after being elected to the U.S. Sen- 
ate. Settlers flocked to Wyoming, and trouble started al- 
most immediately. Many settlers built homes on the 
prairie and tended small herds of cattle. Powerful cattle- 
men who had used the range for years grew angry 
when the settlers began fencing their small ranches. 
Many of the cattlemen who had financial problems 
blamed their hardship on the small ranchers. They ac- 
cused these small outfits of fencing the land and rustling 
(stealing) cattle from established ranches to build their 
herds. The Wyoming Stock Growers Association, an or- 
ganization controlled by the “cattle barons,” hired detec- 
tives to protect its interests. 

The Johnson County War. Violence broke out in 
north-central Wyoming in 1892. The established cattle- 
men were convinced that their herds were being looted. 
They had no proof to identify the rustlers, but they had 
strong suspicions. The operators of the large ranches 
prepared a list of suspects and decided to kill the men 
on the list. They brought in about 25 gunmen from Texas 
and made up a force of about 55 men. This force, called 
the Invaders, was formed in Cheyenne and secretly left 
for Johnson County. Along the way, the Invaders en- 
countered two men who were allies of the small ranch- 
ers at a cabin of the KC Ranch near Buffalo. The two men 
were killed by the Invaders. 

Information about the killings reached Buffalo, the 
seat of Johnson County, and a group of armed men was 
formed to stop the Invaders. The two forces met on the 
TA Ranch, but federal troops arrived in time to prevent a 
bloody battle. The Invaders were taken to Cheyenne for 
trial. However, important witnesses failed to appear at 
the trial. The Invaders were released, and the “war" 
ended. 

Trouble again broke out on the range in the early 
1900's. Cattlemen and sheepmen argued over grazing 
rights. The cattlemen claimed that their animals would 
not feed on land that had been grazed by sheep. A feud 
developed as the number of sheep increased. The cli- 
max came when cattlemen killed three sheepmen near 
Ten Sleep in 1909. But tempers cooled, and sheep be- 
came an important Wyoming product. 

Progress as a state. After 1900, Wyoming's popula- 
tion grew rapidly. The Homestead acts of 1909, 1912, 
and 1916 provided large areas of free land for settlers 
under certain conditions. The construction of dams 
along major streams brought irrigation water to some 
areas of the prairie. Crops grown on this land increased 
the agricultural wealth of the state. In 1906, President 
Theodore Roosevelt made Devils Tower the first na- 
tional monument. Tourism became more important as 
railroads and improved roads made it easier for people 
to reach such scenic areas as Yellowstone National Park 
and Jackson Hole. 

Wyoming's first oil boom came in 1912 in the Salt 
Creek Field north of Casper. Oil companies built pipe- 


lines and refineries to handle the crude oil. By 1918, Cas- 
per had become a bustling center of business and fi- 
nance. 

In 1924, Wyoming voters elected the nation’s first 
woman governor, Nellie Tayloe Ross. In 1933, Ross be- 
came the first woman director of the U.S. Mint. 

Wyoming faced deep economic hardships well be- 
fore the Great Depression of the 1930's began. Unstable 
economic conditions in Wyoming during the early 
1920's included the failure of many banks, which be- 
came a nationwide feature of the Great Depression in 
the next decade. During the depression years of the 
1930's, Wyoming's economy was helped by increasing 
oil production and by various government construction 
projects. These included the Kendrick Project, which 
provided both irrigation water and new hydroelectric 
capacity. The project, on the North Platte River, included 
Alcova, Kortes, and Seminoe dams. 

The mid-1900’s. Wyoming's economy boomed dur- 
ing World War II (1939-1945). The war brought great de- 
mands for the state's coal, lumber, meat, and oil. Eco- 
nomic development continued after the war, and 
tourism increased. 

New industrial growth in Wyoming resulted from the 
mining of two minerals, trona and uranium. Sodium car- 
bonate, the key ingredient of trona, has many uses in the 
chemical industry and in the manufacture of glass. 

Oil drilling in southwestern Wyoming had shown that 
trona lay over 1,500 feet (457 meters) under the surface 
of the earth in the Green River Basin. A mine shaft was 
sunk there in 1947, and mining of trona began. Output 
increased rapidly during the 1950's. During the 1960s, 
two chemical companies built huge plants near the 
town of Green River to be used for the mining of trona 
and the production of sodium carbonate. 

The first major uranium discovery in Wyoming oc- 
curred in 1951. Large deposits of uranium were found in 
the Powder River area. After the findings were pub- 
lished early in 1952, uranium was discovered in many 
areas throughout the state. By the late 1950's, Wyoming 
ranked third among the states in known uranium re- 
serves. 

Many companies expanded their operations in Wyo- 
ming during the 1960s. A steel company built a new 
iron ore processing plant near Sunrise. Another firm re- 
vived the ghost town of Atlantic City by opening an iron 
mine and building a processing plant there. Trona oper- 
ations near Green River continued to grow. Oil and nat- 
ural gas exploration also expanded, with the greatest ac- 
tivity in the Powder River Basin. Electric companies built 
generating plants that use Wyoming's huge coal depos- 
its as fuel. The plants are at Glenrock, Kemmerer, Rock 
Springs, and Wheatland. Coal production dropped dur- 
ing the 1950's after railroad locomotives switched from 
coal to diesel power, but it began to rise again in the 
1960's. 

In 1960, Wyoming became the headquarters of the 
first operational long-range missile squadron in the 
United States. This squadron ranks as one of the largest 
missile installations in the world. The control center for 
the missile squadron is Francis E. Warren Air Force Base 
located just outside Cheyenne. 

Recent developments. Between 1970 and 1980, Wy- 
oming’s population grew by about 42 percent, one of 





the highest rates in the nation. Large numbers of people 
_ moved to Wyoming to work in the state’s rapidly devel- 
oping mining industries. An Arab oi! embargo in 1973 
and 1974 reduced supplies, and raised prices, of petro- 
leum in the United States and other countries. Wyo- 
ming's coal industry then grew as alternate energy 
sources were required. New coal mines were opened, 
and abandoned mines were reopened. The boom in 
coal helped lead to other economic growth in the state. 

Wyoming's sudden population growth caused hous- 
ing shortages and other problems in mining communi- 
ties. During the 1970's, the state legislature approved 
new taxes on minerals to provide funds to help commu- 
nities deal with their problems. 

Wyoming began experiencing economic problems 
during the 1980's. Important uranium discoveries in Can- 
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ada and Australia reduced the demand for Wyomings 
uranium. Also, the nuclear energy industry, which uses 
uranium, has continued to develop slowly in the United 
States. Many Wyoming uranium mines and mills closed 
down. Americans also became more conservation- 
minded and reduced their use of coal and oil. 

In the 1990's, Wyoming's production of coal and some 
other minerals increased. Tourism also grew in the state 
in the 1990's, benefiting the economy. Today, state lead- 
ers are trying to find ways to broaden the economy and 
make it less dependent on mineral production. 

During the 1980's, Alaska passed Wyoming in popula- 
tion, leaving Wyoming last among the 50 states. 
Wyoming grew in population during the 1990's but still 
ranked last among the states in the 2000 census. 

Ronald E. Beiswenger and Phil Roberts 


Study aids 


Related articles in World Book include: 
Biographies 


Bridger, Jim 
Laramie, Jacques 


Ross, Nellie Tayloe 
Simpson, Alan K. 


_ Morris, Esther H. Spotted Tail 
tt Pollock, Jackson Washakie 
| Cities 
_ Casper Cheyenne Laramie 
History 


Bozeman Trail 

- Homestead Act 

Indian, American 

_ Indian wars (Death on the Plains) 
~ Oregon Trail 

_ Pony express 

Western frontier life in America 


Physical features 


Black Hills Great Plains 

Devils Tower National Monu- Rocky Mountains 
ment Teton Range 

Fossil Butte National Monu- Yellowstone National Park 
ment Yellowstone River 


Grand Teton National Park 


Other related articles 


Cowboy Wyoming, University of 
Ranching 
Outline 
I. People 
A. Population C. Libraries and museums 
B. Schools 
ll. Visitor's guide 
A. Places to visit B. Annual events 


il. Land and climate 
A. Land regions 
B. Rivers and lakes 
IV. Economy 
A. Natural resources E. Agriculture 
B. Service industries F. Electric power 
C. Mining G. Transportation 
D. Manufacturing H. Communication 
V. Government 


. Plant and animal life 
. Climate 
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A. Constitution E. Local government 
B. Executive F. Revenue 

C. Legislature G. Politics 

D. Courts 


Vi. History 


Questions 


What three famous pioneer routes crossed Wyoming in the 
mid-1800's? How did the passage of the pioneers disturb the 
Plains Indians? 

What part of what is now Wyoming once belonged to the Re- 
public of Texas? 

What was the first U.S. national park? How did its establishment 
affect Wyoming? 

Why was the construction of the Union Pacific Railroad during 
the 1860's important to the development of cities in Wyo- 
ming? 

Why was the result of Wyoming's election for governor in 1924 
so unusual? 

What is Wyoming's leading mineral product? 

What Wyoming tourist attraction became the first U.S. national 
monument? 

Why is Wyoming nicknamed the Equality State? 

Who were the Invaders? 

What was a fur trappers’ rendezvous? 


Additional resources 


Level 

Fradin, Dennis B. and J. B. Wyoming. Childrens Pr., 1994. 

Frisch, Carlienne. Wyoming. Lerner, 1994. 

Heinrichs, Ann. Wyoming. Childrens Pr., 1991. 

Thompson, Kathleen. Wyoming. 2nd ed. Raintree Steck Vaughn, 
1996. 


Level Il 

Brink, Beverley E. Wyoming. Flying Diamond, 1986. 

Cawley, Gregg, and others. The Equality State: Government and 
Politics in Wyoming. 2nd ed. Eddie Bowers Pub., 1991. 

Jordan, Roy A., and DeBoer, S. B. Wyoming: A Source Book. 
Univ. Pr. of Colo., 1996. 

Knight, Dennis H. Mountains and Plains: The Ecology ot 
Wyoming Landscapes. Yale, 1994. 

Larson, Taft A. History of Wyoming. 2nd ed. Univ. of Neb. Pr., 
1978. Wyoming's War Years. 1954. Reprint. Wyo. Hist. Found., 
1995. 

Martner, Brooks E. Wyoming Climate Atlas. Univ. ot Neb. Pr, 
1986. 

Melford, Michael. Big Sky Country. Rizzoli, 1996. A book of pho- 
tographs. 

Murray, Robert A. The Bozeman Trail. Pruett, 1988. 

Pitcher, Don. Wyoming Handbook. 3rd ed. Moon Travel, 1997. A 
travel guide. 

Roberts, Phil, and others. Wyoming Almanac. 4th ed. Skyline 
West, 1996. 

Smith, Duane A. Rocky Mountain West Colorado, \Wvoming. 
and Montana, 1859-1915. Univ. of N. Mex. Pr., 1992. 

Wroming Atlas and Gazetteer. DeLorme Mapping, 1992. 
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Wyoming, University of, is a state-supported coed- 
ucational school in Laramie, Wyo. It has colleges of agri- 
culture, arts and sciences, business, education, engi- 
neering, health sciences, and law; a graduate school; 
and Army and Air Force ROTC units. Courses lead to 
bachelor’s, master’s, and doctor's degrees. 

The University of Wyoming is noted for its geology 
program, its American Studies program, and its large 
manuscript and printed collections on the history of the 
Western United States. The school has an astronomical 
observatory and an atmospheric monitoring station in 
the Medicine Bow Mountains. It also has a biological re- 
search station at Jackson, and five agricultural substa- 
tions in the state. The University of Wyoming was 
founded in 1886. 

Critically reviewed by the University of Wyoming 
Wyoming Vailey is a section of northeastern Pennsyl- 
vania 3 to 4 miles (5 to 6 kilometers) wide and about 20 
miles (32 kilometers) long. It lies along the north branch 
of the Susquehanna River near Wilkes-Barre. The valley 
has rich deposits of anthracite (hard coal). 

The Wyoming Valley is a historic gateway to central 
Pennsylvania from New England and New York. Many 
settlers entered the valley during colonial days. In the 
1770s, it became the center of a boundary controversy 
between Connecticut and Pennsylvania. Congress set- 
tled the dispute in favor of Pennsylvania. In 1778, the 
Wyoming Valley was the scene of a bloody massacre 
(see Wyoming Valley Massacre). 

Wyoming Valiey Massacre, one of many tragedies 
of the American Revolutionary War, occurred in what is 
now Luzerne County, Pennsylvania. In 1778, it was an in- 
corporated county in the colony of Connecticut. At that 
time, most of the inhabitants of the Wyoming Valley be- 
lieved in the American cause of independence from 
Great Britain. However, some residents of the Wyoming 
Valley were Tories, and they remained loyal to Great 
Britain. 

As the war went on, the Tories were driven out of the 
community, and joined other Tory and Indian bands. In 
the summer of 1778, these bands attacked Wyoming 
Valley. The inhabitants fled for safety to Forty Fort, near 
the site of the present city of Wilkes-Barre, Pa. About 
300 men defended the fort. An army of 800 fighters, led 
by a British officer, opposed them. Six hundred of the at- 
tackers were Indians. 

On July 3, the two groups met in a hard-fought battle. 
The attackers defeated the settlers, and killed more than 
two-thirds of them. The Indians tortured many of them 
to death. The survivors were left to find their way to the 
nearest settlements, and many of them died before they 
could reach help. The attackers completely destroyed 
the village and left the rest of the valley in ruins. 

John W. Ifkovic 
Wyss family, vees, wrote 7he Swiss Family Robinson, 
a popular children’s adventure story about a ship- 
wrecked family. Johann David Wyss (1743-1818), a Swiss 
pastor, made up the story to tell his four young sons. He 
wrote it down for the family, and he and his son Johann 
Emmanuel (1782-1837) illustrated it. Years later, another 
son, Johann Rudolf (1781-1830), rediscovered the story. 
He revised it and, in 1812 and 1813, had it published. He 
and his father are each sometimes considered the au- 
thor. 


In The Swiss Family Robinson, the Robinson family 
struggles to survive alone on an island. They learn that 
they must work together, rather than separately. Young 
readers especially enjoy the book because the four Rob- 
inson sons behave—and misbehave—like real children. 
The book shows the influence of Robinson Crusoe 
(1719), a novel about a shipwrecked sailor on an island. 
This novel, by the English author Daniel Defoe, was ex- 
tremely popular at the time. See Robinson Crusoe. 

Johann Rudolf Wyss was a professor and a scholar of 
Swiss folklore. He wrote the words to a popular Swiss 
patriotic song. He, Johann Emmanuel! Wyss, and their fa- 
ther were all born in Bern. Marilyn Fain Apseloff 
Wyszynski, vih SH/IHN skee, Stefan Cardinal (1901- 
1981), was the head of the Roman Catholic Church in Po- 
land from 1948 until his death. He became an arch- 
bishop in 1948 and a cardinal in 1953. Several months 
after Wyszynski became a cardinal, Poland’s Communist 
government imprisoned him for opposing its antireli- 
gious policies. 

Wyszynski led the oppo- 
sition to the government 
from 1956, when he was 
released from prison, until 
his death. However, he fol- 
lowed a policy of compro- 
mise. For example, he 
spoke out for religious 
freedom and other per- 
sonal rights. But he 
avoided open conflict with 
the Communists, especially 
when he thought it might 
lead to Russian interven- 
tion in Poland. During the 
1970's, his policies helped improve relations between 
the church and the government. 

Wyszynski was born in Zuzela, near Warsaw. He was 
ordained a priest in 1924 and earned a doctorate in soci- 
ology from Catholic University in Lublin. He took part in 
the movement against the Nazi occupation of Poland 
during World War II (1939-1945). Adam Bromke 
Wythe, with, George (1726-1806), an American 
statesman, was a signer of the Declaration of Independ- 
ence. He was also a well-known lawyer and judge and a 
supporter of political leader Thomas Jefferson and other 
distinguished Virginians. He wrote the original Virginia 
protest against the Stamp Act in 1764. It was so passion- 
ate that it had to be rewritten in a milder style. 

Wythe served in the Second Continental Congress in 
1775 and 1776. Later he helped draft the Virginia Consti- 
tution. He became a judge of the court of chancery of 
Virginia in 1778, and, in 1786, he became chancellor of 
the state. In 1787, he supported ratification (approval) of 
the United States Constitution while participating in the 
Constitutional Convention. 

Wythe was born at Back River, Va., and attended the 
College of William and Mary. He became a lawyer in 
1747 and entered the Virginia House of Burgesses in 
1754. In 1779, Wythe was appointed to the nation’s first 
law professorship. The professorship was established 
that year at William and Mary by Thomas Jefferson. 

Robert A. Becker 

See also Jefferson, Thomas (Early life). 
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X is the 24th letter of our alphabet. It probably devel- 


_ oped from a letter called samekh used by the Semites, 

_ who once lived in Syria and Palestine. Historians are not 
_ sure what symbol the Semites used for this letter. About 
— 1000 B.C, the Phoenicians developed a symbol that 


looks like a support for their letter samekh. The Greeks 


_ later took this symbol into their alphabet. It could repre- 


sent the sounds of kA or ks. 
Uses. X or x is about the 23rd most frequently used 


_ letter in books, newspapers, and other printed material 
_ in English. X, used alone or in combination with other 

_ letters, often stands for the word Christ, as in Xmas. X is 

_ the Roman numeral for ten. X is used in physical science 


Development of the letter X 


T 


The Phoenicians developed this symbol 
for the letter samekh about 1000 B.C. 


The Greeks changed the symbol about 
600 B.C. They called their letter chi. 


The Romans, about A.D. 114, gave the 
letter X its final capital form. 


Common forms of the letter X 


GC 


Roman letters have small 
finishing strokes called serifs 
that extend from the main 
strokes. The type face shown 
above is Baskerville. The italic 
form appears at the right. 


Handwritten letters vary 
from person to person. Manu- 
script (printed) letters, /eft, 
have simple curves and 
straight lines. Cursive letters, 
right, have flowing lines. 
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and in mathematics to denote an unknown quantity, or a 
quantity that was at first unknown, as in X ray. In arith- 
metic problems, x is the sign of multiplication. In de- 
scribing measurements, x represents the word by, as in 
9x 12’, or nine by twelve feet. 

Pronunciation. In English, x has six sounds: ks, as in 
six; gz, as in examine; ksh, as in luxury; gzh, as in /uxuri- 
ous; sh, as in anxious; and z, as in xylophone. In some 
cases, such as /uxury, the x is not voiced. In /uxurious, 
the x is voiced. In Spanish, x may be pronounced as the 
English s or as the English A. In most other European 
languages, x has the same sounds as it has in English. 


See Pronunciation. Marianne Cooley 


The small letter x developed about A.D. 800 from 
Roman writing. By the 1500s, the letter had the form that 
is used today. 


Special ways of expressing the letter X 


e°e 
International 


Morse Code Braille 


\ 


Sign Language 
Alphabet 


International Semaphore Code 


Flag Code 





Xx Xx as 


Computer letters have spe- 
cial shapes. Computers can 
“read’ these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears at the right. 
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Saint Mary of Nazareth Hospital Center 
A chest X ray, /eft, reveals the shadows of the heart, the lungs, and the ribs. It can help physicians 
detect lung disease, broken bones, and other abnormal conditions inside a patient's body. X-ray 
pictures are produced by an X-ray machine, right, operated by a technologist. 


X rays are one of the most useful forms of energy. 
Their main uses have been in the field of medicine. X 
rays find wide use in medicine because they can pass 
through flesh and produce photographic images of 
what lies beneath the skin. X rays also have many uses in 
science. For example, researchers who investigate the 
structure of solid materials use X rays to determine the 
arrangement of atoms in crystals. Astronomers study X 
rays generated by stars and other heavenly objects to 
learn about the objects’ structure and temperature. 

The German physicist Wilhelm C. Roentgen discov- 
ered X rays in 1895. He called them X rays because at 
first he did not understand what they were. X is a scien- 
tific symbol for the unknown. 

Scientists now know that X rays are one of several 
forms of electromagnetic radiation. Another form of 
such radiation is visible light. The various forms can be 
distinguished by their wave/ength, the distance between 
successive crests of their waves. From the shortest 
wavelength to the longest, electromagnetic radiation 
consists of gamma rays, X rays, ultraviolet rays, visible 
light, infrared rays, and radio waves. Wavelength is re- 
lated to energy: the shorter the wavelength, the higher 
the energy. Thus, X rays have a shorter wavelength, but 
more energy, than do waves of visible light. 

X rays can produce biological, chemical, and physical 
changes in the substances they enter. For this reason, X 
rays can be dangerous. In human beings, an overdose 
of X rays may cause cancer, skin burns, anemia, or other 
serious conditions. But physicians also use X rays to 
treat cancer. X rays kill cancer cells more readily than 
they kill normal cells. 

In X-ray machines used in medicine and science, a 
special tube that resembles a television picture tube 
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produces X rays. Scientists also use intense, narrow 
beams of X rays generated by devices called synchro- 
trons. In nature, extremely hot stars and other heavenly 
objects emit(send out) X rays. 


Uses of X rays 


In medicine, health workers use X-ray machines to 
make radiographs (X-ray pictures) of the bones and inter- 
nal organs of the body. Radiographs help physicians de- 
tect injuries and diseases, such as broken bones or tu- 
mors, inside a patients body. Dentists take X-ray pictures 
to reveal cavities in teeth. 

Because X rays can harm living tissue, health workers 
who use them in diagnostic work give their patients 
only as much radiation as necessary. In addition, the 
workers shield parts of the body not being examined. 
For example, a dental technician lays a lead apron on a 
patient's body before taking X rays of the patient's teeth. 

A health worker produces a radiograph by passing a 
beam of X rays through the patient's body onto a sheet 
of photographic film or a special plastic that is sensitive 
to X rays. The patient's bones absorb more rays than do 
the muscles or internal organs, and so the bones cast 
the sharpest shadows on the film or plastic. Because a 
radiograph is a photographic negative, the shadows of 
the bones show up as light areas. Other parts of the 
body allow more X rays through than the bones do and 
so cast shadows in varying shades of gray. 

In another process, called digital imaging, detectors 
measure the X rays that pass through the body and send 
this information to a computer. The computer converts 
the data into an image that is displayed on a monitor. 

A machine called a computed tomographic scanner 
or CT scanner uses X-rays to produce cross-sectional im- 


’ 
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voltage applied across the 





ages of a patient's body. The machine shoots a pencil- 
thin beam of X rays at the body from many angles. De- 
tectors measure the rays that pass through and send the 
measurements to a computer. The computer then uses 
the measurements to create the images. 

In industry, inspectors use X rays to examine prod- 
ucts made of various kinds of materials, including alu- 
minum, steel, and other cast metals. Radiographs reveal 
cracks and other defects inside the products. Workers 
also use X rays to check the quality of mass-produced 
products, such as computer chips and other small elec- 
tronic devices. Scanners at airports use X rays to check 
baggage for weapons or bombs. 

In crystal research, X rays help scientists determine 
the arrangement of atoms that make up crystals. The 
atoms in crystals are arranged in planes, with regular 
spacing between the planes. Crysta/lographers (scien- 
tists who study crystals) pass a beam of X rays through a 
crystal. The planes act as tiny mirrors, diffracting 
(spreading out) the rays into a geometric pattern. Each 
type of crystal produces a different diffraction pattern. 
Mathematical analysis of such patterns can reveal the 
precise geometric arrangement of atoms in different 
crystals. Scientists also use X rays to study the structure 
and makeup of complex biological molecules known as 
enzymes and proteins. 

In astronomy, scientists study X rays emitted by ex- 
tremely hot objects, including tremendous clouds of 
gas, supernovae (exploding stars), the centers of certain 
galaxies, and disks of gas that orbit about black holes. A 
black hole is an invisible object with such powerful 
gravitational force that not even light can escape its sur- 
face. An X ray’s energy depends on the energy of its 
source, so astronomers can use information gathered 
by the detectors to determine the temperatures of the 
various sources. Because the atmosphere absorbs X rays 
approaching the earth from cosmic sources, scientists 
use devices mounted on spacecraft to detect the rays. 


Characteristics of X rays 


Wavelength. X rays have longer wavelengths than 
gamma rays and shorter wavelengths than ultraviolet 
rays. Scientists working in different fields define the 
ranges of wavelength differently. In general, however, 


How an X-ray 
tube works 


Electric current flows through 
a connection called the cath- 
ode, heating it. The heated 
cathode releases electrons. A 


cathode and a connection 
called the anode torces elec- 
trons to strike a tungsten tar- 
get, where they produce X 
rays. The rays exit through a 
window and can go on to 
produce an image of what lies 
beneath a patient's skin. 
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the ranges for X rays span a band from about 0.01 to 10 
nanometers (nm). One nanometer is one billionth of a 
meter, equal to 32499 9) inch. By comparison, the wave- 
lengths of visible light range from about 400 to 700 nm. 

Some scientists refer to X rays with wavelengths 
shorter than 0.1 nm as hard X rays because of their great 
penetrating power. Longer X rays are known as soft X 
rays. Many scientists who use X rays in their work meas- 
ure wavelengths in angstrom units. One angstrom unit 
equals 0.1 nanometer. 

Penetrating power. The penetrating power of X rays 
is a result of their high energy. Because the energy of X 
rays is second only to that of gamma rays, only gamma 
rays have greater penetrating power than X rays. 

Any form of electromagnetic radiation will penetrate 
matter until something in the matter absorbs its energy. 
In the case of X rays, the absorbing objects are negative- 
ly charged particles of matter known as e/ectrons. In an 
atom, one or more electrons orbit a central nucleus. The 
nucleus consists of one or more positively charged pro- 
tons and an approximately equal number of neutrons, 
which have no net charge. In a complete atom, the num- 
ber of electrons equals the atom’s atomic number—the 
number of protons in the nucleus. Elements whose 
atoms have high atomic numbers therefore absorb 
more X rays than do elements with low atomic numbers. 

Lead, which has an atomic number of 82, absorbs 
more X rays than do most other substances. For this rea- 
son, lead is often used to make X-ray shields. The metal 
beryllium, with an atomic weight of only 4, absorbs few 
X rays. This metal is therefore used to make small exit 
windows in X-ray tubes. 

The penetrating power of X rays has affected the de- 
sign of mirrors used in X-ray telescopes. Only X rays that 
strike a mirror almost parallel to its surface will reflect 
strongly from it. The mirror reflects these X rays ata 
small angle called a grazing incidence angle. The retlec- 
tion of a ray at a grazing incidence is like the skipping of 
a stone off the surface of a pond. To focus X rays via 
grazing incidence, X-ray mirrors have a curved design. 
They consist of tapered tubes that are nested within one 
another. The rays enter the mirror almost parallel to the 
axis of the tubes and reflect off the inner surfaces of the 
tubes. 


WORLD BOOK diagram 








Diaphragm 


L 


X rays 














J 









542 Xrays 


The ability of X rays to change substances that they 
penetrate is also a result of their high energy. When an 
electron in an atom absorbs energy, it moves to an orbit 
farther from the atom’s nucleus. If the electron absorbs 
enough energy, it actually leaves the atom. If the atom 
had been complete—with equal numbers of protons 
and electrons—it becomes an /on (an electrically 
charged atom) when the electron leaves it. The process 
in which an electron absorbs energy and leaves an atom 
is known as /onization. This process affects the ability of 
the atom to maintain its position and function in a sub- 
stance. Chemical bonds may be broken, and the shape 
of molecules may be changed. Thus, if enough ioniza- 
tion occurs in an object—or in living tissue—damage re- 
sults. 


How X rays are produced 


In X-ray tubes. An X-ray tube works by accelerating a 
beam of electrons to extremely high speeds and direct- 
ing them into a piece of solid material called a target. 
The target material absorbs most of the energy of the 
electrons and converts it to heat. But some of the energy 
becomes X rays by either of two processes. One process 
produces what physicists call bremsstrahlung \pro- 
nounced BREHM shtrah lung/—the German word for 
braking radiation. The other process generates charac- 
teristic X rays. 

Bremsstrahlung. The process that produces brems- 
strahlung makes use of a fundamental characteristic of 
charged particles that are in motion: When such a parti- 
cle changes direction, it emits electromagnetic radia- 
tion. The wavelength of the radiation depends on the 
energy of the particle and on how sharply the particle's 
path bends—the higher the energy and the sharper the 
bend, the shorter the wavelength. 

In an X-ray tube, electrons in the beam change direc- 
tion after the beam has entered the target. The bending 
occurs because objects with opposite electric charges 
attract each other. When an electron in the beam passes 
near a target nucleus, protons in the nucleus attract the 
electron. Targets are made of materials whose atoms 
have high atomic numbers, so their nuclei have large 





numbers of protons. As a result, the attraction between 
the electron and the protons is extremely strong. The 
path of the electron therefore bends sharply. 

Characteristic X rays. The second process begins 
when an electron in the beam transfers much of its en- 
ergy to an electron in a target atom. The electrons in the 
target atom orbit the nucleus in groups called shells. 
Electrons with the lowest energy are in the shell that is 
closest to the nucleus. Electrons with successively high- 
er energies are in shells that are farther and farther from 
the nucleus. in the target atom, the electron that absorbs 
the energy is usually in the closest shell, and it absorbs 
so much energy that it leaves the atom. 

After this electron departs, another electron in the tar- 
get atom tends to take its place. But the replacement 
electron is in a shell that is farther from the nucleus than 
the departed electron had been. Therefore, to replace 
the departed electron, the replacement electron must 
give up the difference in energy between the two shells. 
It does so by emitting electromagnetic radiation in the 
form of an X ray. The energy of the X ray is characteristic 
of the target atom. That is, target atoms of a given chem- 
ical element emit X rays that have the same energy. 

Synchrotron radiation. The most intense beams of X 
rays produced in machines come from synchrotrons. 
These are large machines—the biggest synchrotron ra- 
diation source designed to produce X rays measures 
4,710 feet (1,436 meters) in circumference. This machine 
is the Super Photon Ring-8 GeV (SPring-8) machine, near 
Osaka, Japan. 

A synchrotron consists of straight and curved sections 
arranged ina ring. In the straight sections, radio waves 
accelerate a beam of electrons or other charged parti- 
cles to high speeds. Electromagnets in the curved sec- 
tions guide the beam around the ring. This method of 
guidance works because a charged particle will change 
its direction when it crosses a magnetic field(a region in 
which the force of magnetism can be detected). When a 
particle changes direction, it also emits electromagnetic 
radiation known as synchrotron radiation. 

Scientists built the first synchrotrons in the 1940's to 
study subatomic particles. In those machines and in sim- 


Argonne National Laboratory 


A huge “X-ray machine” 
called the Advanced Photon 
Source (APS) accelerates sub- 
atomic particles to nearly the 
speed of light, then uses pow- 
erful magnets to force the 
particles to produce intense 
beams of X rays. The APS op- 
erates at Argonne National 
Laboratory near Chicago. 








ilar machines built since then, the particle beam strikes a 
target. The resulting impacts break particles away from 
the target or produce new particles. Special devices de- 
tect the particles that fly away from the points of impact. 
Physicists then study the information provided by the 
detectors. Synchrotron radiation plays no role in such 
experiments. In fact, it is unwanted because the machine 
must make up for the energy that is radiated away. 

Synchrotron radiation has proved useful to crystallog- 
raphers and other scientists who investigate the struc- 
ture of matter. It has been so useful that, since the 
1970's, scientists have built machines just to produce 
synchrotron radiation in the ultraviolet and X-ray ranges. 
There are now about 50 such synchrotron sources. 

The radiation comes from insertion devices (ID's) 
mounted in some of the straight sections. An ID consists 
mainly of two sets of several permanent magnets. Each 
set is arranged so that magnetic south poles alternate 
with magnetic north poles. One set is mounted above 
the beam path, and the other is below the path. When 
an electron beam passes through the magnetic fields, 
the electrons change direction again and again. Each 
time they do so, they emit synchrotron radiation. 

In outer space, the main sources of X rays are very 
hot objects. The X rays originate in the vibrations of 
atoms. The atoms of any object vibrate at various speeds. 
Each time an atom vibrates back and forth, some of its 
energy of motion is transferred to one or more elec- 
trons. The electrons then return to their former energy 
levels by emitting electromagnetic radiation. The more 
rapid the vibration, the shorter the wavelength of the 
emission. The object therefore emits radiation at various 
wavelengths. But some of these wavelengths carry more 
_ of the total energy that is emitted by the object than do 
_ the other wavelengths. The higher the temperature, the 
shorter are the wavelengths that carry the most energy. 
Celestial objects with temperatures of about 1 million 
_ °Chave peak wavelengths in the ultraviolet range but 
are also powerful emitters of X rays. One leading type of 
X-ray emitter is an X-ray binary, which consists of two 
stars that orbit each other at close range. One of the 
stars is anormal star and the other is a neutron star, the 
_ smallest and densest kind of star known. The tremen- 
dous gravitational force of the neutron star pulls matter 
off the normal star. This matter forms a large disk 
around the neutron star. Friction heats the disk to more 
than 1 million °C, and so it emits X rays. 

David E. Moncton 

Related articles in World Book include: 

Angiography Particle accelerator 
Astronomy (X-ray astronomy) Radiation 


Atom (The forces within an Radiology 
atom) Roentgen, Wilhelm C. 
. Bragg, Sir William Henry Siegbahn, Karl M. G. 
- Computed tomography Teeth (Dental checkups; pic- 
Fluoroscopy ture) 
_ Moseley, Henry Telescope (Other telescopes) 
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McClafferty, Carla K. The Head Bones Connected to the Neck 
Bone: The Weird, Wacky, and Wonderful X-Ray. Farrar, 2001. 

Tucker, Wallace H. and Karen. Revealing the Universe: The Mak- 
ing of the Chandra X-Ray Observatory. Harvard Univ. Pr., 2001. 


Xavier, ZAY vee vhr, Saint Francis (1506-1 552), was a 
Jesuit missionary. He is called the “Apostle of the Indies.” 
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Most of his work was done in Asia. 

Saint Francis Xavier was born Francisco de Xavier on 
April 7, 1506, near Sangitiesa, Spain. His study in Paris 
brought him acquaintance with Ignatius of Loyola, with 
whom he helped to found the Society of Jesus. He went 
with Ignatius to Italy, doing hospital and missionary 
work, and was ordained a priest in 1537. He remained in 
Rome as secretary to the Jesuit society until 1540. 

The next year, Xavier was sent by John Il of Portugal 
to spread Christianity in the Portuguese possessions in 
India. He landed in Goa, on the Malabar Coast, in 1542. 
His preaching in Travancore, in Melaka, and in Japan 
gained many converts to the Roman Catholic Church. In 
1551, the Vatican named him provincial of the province 
of India. 

Xavier planned a mission to China but died on the is- 
land of Shangchuan while trying to gain admission to 
the mainland. His body lies in a shrine in Goa. He was 
declared a saint in 1622. 

Many miracles were credited to Xavier. He was one of 
the greatest missionaries and explorers in the Far East. 
Xavier's converts numbered in the hundreds of thou- 
sands. Wherever the missionary worked, he left well- 
organized Christians. His feast day is December 3. 

James A. De Jong 

See also Japan (Warring states period); Jesuits. 
Xenon, ZFE nahn or ZEHN ahn, is a chemical element 
that makes up about 1 part in 20 million of the earth’s at- 
mosphere. The British chemists Sir William Ramsay and 
Morris W. Travers discovered xenon in 1898 (see Ram- 
say, Sir William). Industry uses xenon in filling flash 
lamps and other powerful lamps. 

Xenon is a colorless, odorless, tasteless gas. It is ob- 
tained from liquid air. It does not react readily with oth- 
er substances. Xenon is classed as a noble gas (see No- 
ble gas). The chemical symbol for xenon is Xe. Xenon 
has an atomic number (number of protons in its nucleus) 
of 54. Its relative atomic mass is 131.293. An element's 
relative atomic mass equals its mass (amount of matter) 
divided by ;} of the mass of an atom of carbon 12, the 
most abundant form of carbon. Xenon may be con- 
densed to a liquid that boils at — 107.1 °C and freezes at 
—111.9 °C. It forms compounds with two chemical ele- 
ments, fluorine and oxygen. Frank C. Andrews 
Xenophon, ZFHN uh fuhn (430?-355? B.C), was a Greek 
soldier, historian, and writer. His most important contri- 
butions are books about the Greek philosopher 
Socrates and about Greek history. 

Xenophon was born in Athens of a noble family. He 
studied under Socrates but was more interested in mili- 
tary subjects than in philosophy. 

In 401 B.C,, Xenophon and other Greek adventurers 
fought in the Battle of Cunaxa in Persia. The Greeks 
formed part of an army led by the Persian prince Cyrus 
the Younger, who wanted to seize the throne of Persia 
from his brother Artaxerxes II. Cyrus was killed in the 
battle, and all the Greek commanders were killed soon 
afterward. Thus, the remaining Greeks—about 10,000— 
were stranded without a commander in a strange coun- 
try. They chose Xenophon to lead their retreat. Xeno- 
phon described this 1,500-mile (2,400-kilometer) march 
in his book Anabasis. 

After returning home, Xenophon became a close 
friend and admirer of King Agesilaus of Sparta, under 


544 Xenotransplant 


whom he served in Asia and in Greece. The Spartans re- 
warded Xenophon by granting him an estate near Olym- 
pia in Elis. The Eleans later drove him from his estate. 
Xenophon then moved to Corinth, where he died. 

Xenophon’s book Hellenica is the major source for 
Greek history from 411 to 362 B.C. His Memorabilia and 
Apology tell much about Socrates. Xenophon’s Constitu- 
tion of Sparta and his eulogy of Agesilaus are vital to the 
understanding of Sparta. Donald Kagan 
Xenotransplant, zen oh TRANS plant, is the transfer 
of cells, tissues, or organs from one species into anoth- 
er. Medical researchers are actively investigating the 
use of nonhuman animal organs to replace diseased or 
damaged organs in human beings. Xenotransplant sur- 
gery has not been successful in human beings, but sci- 
entists hope they will one day help save human lives by 
increasing the supply of organs available for transplant. 

Scientists have experimented with xenotransplants us- 
ing organs from baboons and chimpanzees, but most 
believe pigs are a better choice. Pig organs are about 
the same size as adult human organs and, because pigs 
are raised for food, most people can accept killing them 
to save human lives. 

The immune system normally rejects transplanted or- 
gans. An organ from another species causes a strong re- 
action called hyperacute rejection. The transplanted or- 
gan becomes a black, swollen mass and dies in minutes. 
To prevent rejection, scientists are experimenting with 
transgenic pigs, created by injecting human genes into 
pig embryos. Transgenic pigs have organs coated with 
human proteins that trick the human immune system 
into mistaking them for human organs. Scientists are 
also experimenting with pigs which lack genes that pro- 
duce proteins which prompt rejection in human beings. 

Many medical experts are concerned that xenotrans- 
plants will allow animal viruses to spread to people. Pigs 
naturally carry several viruses that could be transformed 
and infect human beings through transplanted organs. 
These viruses may endanger the organ recipient and 
could possibly infect others. Arlene J. Klotzko 

See also Organ donation; Transplant. 

Xerography. See Copying machine (Electrostatic 
copying). 

Xerox Corporation, Z/HR ahks, is one of the world’s 
largest manufacturing companies. It developed the first 
automatic copier that makes dry copies of printed or 
written materials on ordinary paper. Xerox makes equip- 
ment for the production and distribution of documents, 
black-and-white or color, in paper and electronic form. 

The corporation was founded in 1906 as The Haloid 
Company, a manufacturer of photocopying and photo- 
graphic papers. In 1947, Haloid licensed patents for xe- 
rography, a process for making copies without ink or 
pressure, from Chester F. Carlson, the inventor of the 
process. The company perfected xerography in 1959 
with its development of the Xerox 914, the first automat- 
ic, plain-paper office copier. The corporation, which has 
headquarters in Stamford, Connecticut, took its present 
name in 1961. Critically reviewed by the Xerox Corporation 

See also Copying machine. 

Xerxes I, ZURK seez(519?-465 B.C), ruled the Persian 
Empire from 486 B.C. until his death. He succeeded his 
father, Darius I, and spent several years trying to achieve 
his father's goal of conquering Greece. But Xerxes failed 


to do so, and his struggles against the Greeks greatly 
weakened the Persian Empire's influence and power. 

During the early years of his reign, Xerxes put down 
revolts in the Persian provinces of Babylonia and Egypt. 
Then he began to assemble a huge land and sea force to 
invade Greece. This force included more than 180,000 
men drawn from all over the empire, which then 
stretched as far west as Libya and as far east as the Indus 
River in what is now Pakistan. 

In 480 B.C, Xerxes led his army against a Greek force 
in a mountain pass at Thermopylae, northwest of 
Athens. The Greeks, led by troops from Sparta, held 
back the Persians until a traitor told Xerxes of another 
way through the mountains. The Persians attacked the 
Greeks from the rear and defeated them. The people of 
Athens then abandoned their great city. Xerxes burned 
many temples and other buildings in Athens. 

Soon afterward, the Greeks and Persians fought in the 
Bay of Salamis. The Greeks had fewer ships but were 
better trained than the Persians for maneuvering in the 
small bay. Xerxes watched from a hillside on shore as 
the Greeks crushed his fleet. Then he fled to his western 
capital in Asia Minor (now Turkey). 

In 479 B.C., Persian forces attacked the Greeks at 
Plataea, west of Athens, and were again defeated. In 467 
or 466 B.C., Greek soldiers and seamen defeated Persian 
forces again at the mouth of the Eurymedon River, on 
the southern coast of Asia Minor. As a result a group of 
Persian nobles murdered Xerxes. Jack Martin Balcer 

See also Thermopylae. 

Xhosa, KOH suh, are a black people whose ancestors 
moved into southern Africa by the 1500's. More than half 
of the approximately 5 million Xhosa live in the Eastern 
Cape Province of South Africa. 

Most Xhosa once tended cattle and raised crops fora 
living. The wealth of each group depended on how 
many cattle it owned. The Xhosa did not kill their cattle 
for food, though they sacrificed some of the animals 
during religious ceremonies. 

Xhosa men traditionally practiced po/ygyny, the cus- 
tom of having more than one wife at a time. A typical 
household consisted of a man, his wives and unmarried 
children, and his married sons and their families. House- 
hold members lived in a cluster of small cone-shaped 
houses with thatched roofs. Since 1900, this traditional 
way Of life has mostly disappeared among the Xhosa. 

Large numbers of British and Dutch settlers migrated 
to southern Africa during the 1800's, and the Xhosa were 
defeated in war by the British in the late 1800's. Their de- 
feat, loss of grazing land, and poverty forced many 
Xhosa to migrate to towns or farms where they worked 
for whites. Today, many Xhosa live in urban areas. Many 
others work on white-owned farms. The Xhosa and oth- 
er nonwhite groups in South Africa have suffered se- 
vere discrimination at the hands of South African whites. 

Between the mid-1980's and mid-1990’'s, conflict be- 
tween the Xhosa and a rival ethnic group, the Zulu, led 
to much violence and thousands of deaths among the 
two groups in South Africa. Much of the fighting had 
taken place between supporters of the African National 
Congress, many of whom are Xhosa, and members of 
the Inkatha Freedom Party, most of whom are Zulu. 

Wade C Pendleton 

See also Apartheid; Zulu. 











Xi Jiang, shee jee ahng, or West River, is a major trans- 
portation route in southern China. The Xi Jiang, also 
spelled Hsi Chiang, rises on the border of Yunnan and 
Guizhou provinces. It flows southeast for about 1,650 
miles (2,655 kilometers) before it empties into the Zhu 
Jiang (Pearl River). The Zhu Jiang is an estuary (river 
mouth) that separates mainland China from Hong Kong. 
Guangzhou, one of China's largest cities, lies on the 
delta formed by the Xi Jiang and smaller rivers. Ships 
can sail 230 miles (370 kilometers) up the Xi Jiang to the 
city of Wuzhou. For the location of the Xi Jiang, see Chi- 
na (terrain map). James A. Hafner 

Xiamen, shee ah muhn (pop. 639,436), is a seaport on 
the coast of Fujian Province in southeast China (see Chi- 
na [political map)). Xiamen is also known as Amoy(pro- 
nounced uh moy) The name Amoy is based on the pro- 
nunciation of the city’s name in the South Fujian dialect. 
Xiamen has a fine harbor and was once the center of 
China's tea trade. 

In the 1600's, Portuguese traders traded with Xiamen, 
but the Chinese drove them out because they mistreat- 
ed the people. In 1842, a treaty with the United Kingdom 
- opened Xiamen and four other ports to British trade (see 
Treaty port). British citizens and other foreigners living 
_ in Xiamen gained special rights. In 1943, the United 
Kingdom and the United States gave up these special 
privileges, and other countries followed their example. 
Before World War II (1939-1945), Xiamen had a flourish- 
ing trade. In the early 1980's, the Chinese government 
_ set up the Xiamen Special Economic Zone to attract for- 
eign investment. Trade began to flourish once again. 

Opposite Xiamen is Gulangyu, an island where many 
wealthy Chinese have their homes. From the port of Xia- 
men, numerous Chinese from Fujian have gone to vari- 
ous countries in Southeast Asia. Most of the “overseas 
Chinese” in Southeast Asia speak the South Fujian di- 
| alect. Parris H. Chang 
Xi’an, shee ahn (pop. 2,872,539), also spelled Xian or 
Sian, is the capital and largest city of the Shaanxi 


Province in China. For location, see China (political map). 


The city is a major tourist center. Its attractions include 
many ancient towers, temples, and pagodas, and the 
nearby tomb of Emperor Shi Huangdi, who ruled China 
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in the 200’s B.C. Near the tomb, archaeologists have dis- 
covered burial pits with thousands of life-sized clay stat- 
ues of soldiers and horses (see Archaeology l[picture: 
An army of life-sized statues)). 

Xi'an is an important center for industry and technolo- 
gy. It produces chemical products, computer equip- 
ment, electronic instruments, machinery, paper, textiles, 
and transportation vehicles. 

The Zhou dynasty founded its capital near what is 
now Xi'an in the 1100's B.C. The area served almost con- 
tinuously as the capital of succeeding dynasties for 
more than 2,000 years. Parris H. Chang 
Xinjiang, shihn jee ahng, also spelled Sinkiang, is a re- 
gion in western China. For its location, see China (politi- 
cal map). The Chinese government rules Xinjiang but 
calls the area an autonomous (self-governing) region. 

Much of Xinjiang is a desolate, thinly populated land 
of deserts and mountains. The region covers about 17 
percent of China’s land but has only about 1 percent of 
its population. Most of Xinjiang’s 15 million people live 
on or near natural or artificially created oases. 

A majority of the region's people are non-Chinese in 
origin. Turkic people called Uygurs make up about half 
of the population. Other groups include people of Ka- 
zakh and of Kyrgyz ancestry. Xinjiang was on the Silk 
Road, an old trade route that connected the Middle East 
and Europe with China. Many Middle Eastern people 
settled in Xinjiang, and Middle Eastern influences be- 
came strong. !slam—the chief religion of the Middle 
East—is also the chief religion of Xinjiang. The language 
and clothing of the people, and the region's architecture 
and music, also show Middle Eastern influences. 

Herding and farming are important economic activi- 
ties in Xinjiang. Herders raise cattle, sheep, goats, and 
other animals. Farmers grow corn, cotton, fruits, rice, 
and wheat. Xinjiang’s vast mineral resources include 
coal, iron ore, oil, and uranium. Factories in Uriimai, Xin- 
jiang’s capital, make farm machinery and cement. 

China first ruled Xinjiang during the Han dynasty (202 
B.C.-A.D. 220). After periods of Uygur and Mongol rule, 
Xinjiang came under Chinese control again during the 
Manchu (Qing) dynasty (1644-1912). In 1884, China made 
it a province. 


Gerald Cubitt, Bruce Coleman Ltd. 
es 


A Xhosa boy herds cattle in 
the Eastern Cape Province of 
South Africa. Some of the 
Xhosa still farm for a living. 
Many others have moved into 
urban areas. More than half of 
the approximately 5 million 
Xhosa live in the Eastern Cape 
Province. 
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Xinjiang shared a 2,000-mile (3,200-kilometer) border 
with the Soviet Union before that country broke up in 
1991. Several border disputes with the Soviet Union 
caused tension in Xinjiang. Russia, Kazakhstan, Kyrgyzs- 
tan, and Tajikistan are the former Soviet republics that 
border Xinjiang. 

See also Turkestan. 

Xmas. See Christmas (introduction). 

Xochimilco. See Lake Xochimilco 

Xunzi, shyoon dzuh(340?-245? B.C), also spelled Hsun 
Tzu, was an influential Chinese philosopher best known 
for his belief that human nature is basically evil. He con- 
sidered himself a follower of the philosophy of Confu- 
cianism. However, his view of human nature differed 
from that of most Confucianists. 

According to Xunzi, the evil tendencies of human be- 
ings can be controlled only through education and 
moral guidance. He believed that people can be taught 
to perform good deeds and obey the moral laws of their 
society. Xunzi emphasized the importance of cultural tra- 
ditions and their role in maintaining social order. His 
ideas are presented in the book Xunzi(or Hsun-tzu), 
most of which he wrote himself. 

Xunzi was born in the state of Zhao, in what is now 
Shanxi Province. Nothing is known of his early life. From 
about 278 to 265 B.C, he was the most honored philoso- 
pher in the state of Qi, which had an academy of schol- 
ars. He held government posts in Qi and several other 
states. David R. Knechtges 

See also Confucianism (Early Confucianism). 

Xylem. See Stem; Tree (Trunks and branches; picture). 
Xylophone, ZY /uh fohn, is a percussion instrument 
that consists chiefly of a number of bars arranged ona 
frame like the keys of a piano. Most xylophones have 44 
bars with a range of 3 5 octaves. The majority of xylo- 
phones have bars made of rosewood, but some have 
plastic bars. A musician strikes the instruments bars 


Norma Diamond 


Northwestern University (WORLD BOOK photo by Ted Nielsen) 
The xylophone has two rows of bars arranged on a frame. A 
musician strikes the bars with mallets. A metal tube called a res- 
onator lies beneath each bar and amplifies the sound. 





with a mallet to produce a hard, brittle sound. A hollow 
metal tube called a resonator lies beneath each bar. The 
resonators amplify the sounds that are produced when 
the bars are struck. Variations in tone quality may be 
produced by using different types of plastic or rubber 
mallets. 

No one knows exactly where or when the xylophone 
originated, but prehistoric peoples used some form of 
the instrument. During the 1500's in Europe, the xylo- 
phone was called the Strohfiede/ because the bars were 
placed on belts made of straw. The German word stroh 
means straw. The word fiede/ means fiddle. Musicians 
now play the xylophone in bands, orchestras, and small 
musical groups. John H. Beck 
XYZ Affair was the name given to a controversial ex- 
change of diplomatic proposals between France and the 
United States in 1797. Relations between the two nations 
were Strained at the time. The exchange included outra- 
geous demands from France. The three French agents 
who made these demands became known as X, Y, and Z. 
The XYZ Affair led to fighting at sea between the United 
States and France, though war was never declared. 

The XYZ incident occurred while France was at war 
with Britain. The British had captured many French ships 
during that war. As a result, France depended on Ameri- 
can ships to carry on the trade between France and the 
United States. But the French became enraged at the 
Americans in 1796, when the U.S.-British Jay Treaty took 
effect. This treaty failed to guarantee American rights to 
trade with France. The French then began to seize 
American ships and cargoes. The French government 
also refused to receive the United States minister, Gen- 
eral Charles Cotesworth Pinckney, who had been ap- 
pointed by President George Washington. 

The next president, John Adams, tried to avoid war by 
sending a special mission to France. He appointed two 
distinguished political leaders, John Marshall and El- 
bridge Gerry, to join Pinckney and settle the dispute. 
The French foreign minister, Prince Talleyrand, tried to 
stall the negotiations. He believed that a political dispute 
in the United States between the pro-French Republi- 
cans (later called Democratic-Republicans) and the pro- 
British Federalists was weakening the American ambas- 
sadors bargaining position. Talleyrand appointed three 
agents to deal with the Americans sent by Adams. The 
agents told the Americans that before Talleyrand would 
see them, they would have to pay him a bribe of 
$250,000, loan France $12 million, and apologize for 
pro-British policies. 

Adams reported France's demands to Congress. Re- 
publican Party congressmen asked to see the letters 
sent home by the American ambassadors as proof that 
the French had acted badly. Adams gave them the corre- 
spondence but substituted the letters X, Y, and Z for the 
actual names of the French agents. Thus, these events 
became known as the XYZ Affair. 

Adams then asked Congress for money to prepare for 
war and gave American ships permission to fire on 
French ships. In 1800, after two years of naval conflict, 

a second American mission to France obtained a peace 
settlement. Jerald A. Combs 

See also Adams, John (Difficulties with France); Gerry, 
Elbridge; Marshall, John; Pinckney, Charles C,; Talley- 
rand. 
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Y is the 25th letter of our alphabet. It came from a sym- 
bol used by the Semites, who once lived in Syria and 
Palestine. They named it waw, their word for hook, and 
adapted an Egyptian hieroglyphic (picture symbol). Waw 
was also the origin of F, U, V, and W. The Greeks later 
took the symbol into their alphabet, and gave it its capi- 
tal Y form. They called it upsi/on. The Romans used the 
letter when writing words taken from Greek. See Alpha- 
bet. 

Uses. Y or yis about the 17th most frequently used 
letter in books, newspapers, and other printed material 
in English. Yrepresents the word young in many abbre- 
viations, such as YMCA for Young Men's Christian Asso- 
ciation. \n archaic words, such as ye in Ye Olde Tea 


Development of the letter Y 


y 


T 
T 


Y 


The ancient Egyptians drew this sym- 
bol of a supporting pole about 3000 B.C. 
The Semites adapted the symbol and 
named it waw, their word for hook. 


The Phoenicians used this symbol of a 
hook in their alphabet about 1000 B.C 


The Greeks changed the symbol and 
added it to their alphabet about 600 B.C. 
They called their letter upsi/on. 


The Romans, about A.D. 114, used the 
letter when they wrote words borrowed 
from Greek. 


Common forms of the letter Y 


Yy Yy 


Yy Yy 


Roman letters have small 
finishing strokes called serifs 
that extend from the main 
strokes. The type face shown 
above is Baskerville. The italic 
form appears at the right. 


Handwritten letters vary 


script (printed) letters, /eft, 
have simple curves and 
straight lines. Cursive letters, 
right, have flowing lines. 
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Shoppe, y represents a discarded Anglo-Saxon charac- 
ter called thorn. The thorn resembled y in appearance, 
and had the sound of th. In chemistry, Y represents the 
metallic element yttrium. 

Pronunciation. Y or y may be either a vowel or a 
consonant. In English, a person pronounces the conso- 
nant y by placing the front of the tongue near the hard 
palate, and then gliding the tongue into position to 
make the sound of the vowel that follows. The velum, or 
soft palate, is closed, and the vocal cords vibrate. As a 
vowel, the letter y may have the sound of long /as in my 
and fly; that of short / as in myth and nymph; that of u as 
in myrtle; or that of long e as in baby. See Pronuncia- 


tion. Marianne Cooley 


The small letter y developed during the A.D. 300s from 
Roman writing. By the 1500s, the letter had the form that 
is used today. 


Y y 


A.D. 300 1560 


Today 









Special ways of expressing the letter Y 






International 


Morse Code Braille 


Te 


Sign Language 
Alphabet 





international Semaphore Code 


Flag Code 





Y 


Computer letters have spe 
cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 


Yy Yy 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears at the right. 
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Y-Indian Guides is a national program of father-and- 
son clubs sponsored by the Young Men's Christian As- 
sociation (YMCA). The program aims at fostering under- 
standing and companionship between boys who are 6 
to 8 years old and their fathers. 

Knowledge of American Indian culture and traditions 
forms a basic part of the Y-Indian Guide program. Each 
club, called a tribe, has from six to nine father-son teams 
that meet in homes twice a month. Members plan and 
conduct their own activities. The tribes are organized 
into larger groups called nations, which go on camp- 
outs, short outings, and other events together. 

Boys who are 9 to 11 years old and their fathers may 
join Y-Trail Blazers. This program emphasizes mental 
and spiritual growth, outdoor activities, physical fitness, 
service projects, and vocational exploration. 

Critically reviewed by the YMCA of the USA 
Y-Indian Maidens is a program of clubs in the United 
States for girls 6 to 8 years old and their mothers. The 
clubs, sponsored by the Young Men's Christian Associa- 
tion (YMCA), encourage companionship and under- 
standing between mother and daughter. 

The program's theme is based on American Indian 
culture. Each club, called a tribe, has from six to nine 
mother-daughter teams. Activities of the tribes include 
learning crafts, songs, and stories; outings; and service 
projects. Critically reviewed by the YMCA of the USA 
Y-Indian Princesses is a program of clubs in the 
United States for girls 6 to 8 years old and their fathers. 
It encourages companionship and understanding be- 
tween father and daughter. The Young Men's Christian 
Association (YMCA) sponsors the Y-Indian Princesses. 

American Indian culture forms a basic part of the pro- 
gram. Each club, called a tribe, has from six to nine fa- 
ther-daughter teams. They learn crafts, ceremonies, 
games, songs, and stories. Other activities include 
camping, service projects, and outings. 

Critically reviewed by the YMCA of the USA 
Y-Teens is a program for members of the Young 
Women's Christian Association who are of junior high 
or high school age. The program aims to serve the edu- 
cational, health, recreational, and social needs of teen- 
age women. Members work to promote understanding 
among all people and to end racism. 

Y-Teens began as the Little Girls’ Christian Association 
in Oakland, California, in 1881. It was a model for other 
girls clubs throughout the United States. In 1918, the 
program became known as Girl Reserves, and its name 
was changed to Y-Teens in 1947. The program operates 
in all U.S. states except Alaska. Headquarters are in New 
York City. 

Critically reviewed by the Young Women's Christian Association 
Yablonovyy Mountains, y4xe /uh nuh VOY, lie in 
southeastern Siberia, in Russia. The name of the range is 
also spelled Yab/onoi(pronounced yaus /uh NOY). For 
location of the Yablonovyy Mountains, see Russia (ter- 
rain map). The range extends northeast from northern 
Mongolia for about 1,000 miles (1,600 kilometers) until it 
joins the Stanovoy Mountains. The Yablonovyy range is 
the dividing line between the rivers that flow into the 
Arctic Ocean and those that flow into the Pacific. Mount 
Sokhondo (8,199 feet, or 2,499 meters) is the highest 
peak. The Yablonovyy Mountains are the source of many 


minerals. Craig ZumBrunnen 


Yahweh. See Jehovah. 

Yak, yak, is a wild ox of Asia. It inhabits the cold, dry 
plateaus of Tibet, often more than 16,000 feet (4,870 me- 
ters) above sea level. The wild yak stands over 6 feet (1.8 
meters) high at the shoulders. But it carries its head low 
with the nose almost touching the ground. It may weigh 
from 1,100 to 1,200 pounds (499 to 544 kilograms). The 
yak is covered with black or brownish-black hair. The 
hair is especially long and silky on shoulders, flanks, and 
tail. The yak is agile in spite of its bulk and its heavy fore- 
quarters. It can slide down icy slopes, swim swift rivers, 
and cross steep rock slides. If forced to defend itself, it 
charges furiously. Excessive hunting has resulted in the 
killing of so many wild yaks that the animal is in danger 
of extinction. 

The domestic yak, often called the grunting ox be- 
cause of the sounds it makes, is the result of many gen- 
erations of careful breeding. It is often white or piebald 
instead of black like the wild yak. Smaller and much 
more docile than the wild yak, it is useful in many ways. 
As a pack animal, it can carry a heavy load 20 miles (32 
kilometers) a day. In Tibet, the yak carries travelers and 
mail. It provides rich milk. Its flesh is dried or roasted for 





i Lynn STE! Animals Animal 
The yak of Asia is a relative of the American bison. Although 
big and bulky, the yak is agile. 


food. The soft hair of the domestic yak is used to make 
cloth, and the coarser hair for mats and tent coverings. 
Saddles, whips, boots, and other articles are made from 
the hide. The bushy tail of the domestic yak is used as a 
fly chaser at ceremonial processions in India, and as an | 
ornament for a tomb or shrine. C. Richard Taylor | 

Scientific classification. The yak belongs to the bovid family, | 
Bovidae. It is Bos grunniens. 

Yale, Elihu, FHL uh xy00 (1649-1721), was an official of 
the East India Company and a benefactor of Yale Univer- 
sity. During 27 years’ service in India, from 1672 to 1699, 
he acquired a large fortune and became governor of 
Fort Saint George in Madras. 

After returning to England, Yale made many gifts to 
churches, schools, and missionary societies. He gave 
books and other valuable goods to the Collegiate 
School, which was founded in 1701 by the Congrega- 
tionalists in Connecticut. In 1718, in recognition of his 
generosity, the trustees changed the name of the school 
to Yale College. Yale was born in Boston but was taken 
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to England at the age of 3. He joined the East India Com- 
pany in 1670. Robert H. Bremner 

Yale, Linus, LY nuhs, Jr. (1821-1868), an American in- 
ventor and manufacturer, developed key locks and com- 
bination locks whose methods of operation are used in 
today’s locks. He specialized in bank locks and won 
fame as an authority on these devices by picking the 
“unpickable” locks of rival manufacturers. In 1861, he 
patented a pin-tumbler cylinder lock, one of the most 
secure key-operated locks ever invented. This lock was 
among the first to be mass-produced. In 1868, Yale and 
two partners founded Yale Lock Manufacturing Compa- 
ny in Stamford, Connecticut. Yale was born in Salisbury, 
New York. See also Lock. W. Bernard Carlson 

Yale University is a coeducational, privately en- 
dowed, nonsectarian school in New Haven, Connecticut. 
Chartered in 1701, Yale is the third oldest institution of 
higher learning in the United States. Only Harvard Uni- 
versity and the College of William and Mary are older. 

Yale graduates have always played a major role in 
American life. Many graduates have become leaders in 
government, business and industry, the arts, and com- 
munity services. The presidents of about 90 U.S. univer- 
sities and colleges graduated from Yale. 

The Yale campus covers about 175 acres (71 hec- 
tares). Connecticut Hall, built in 1752, is the oldest build- 
ing. This red brick building is the only structure left on 
the campus from colonial days. Famous American archi- 
tects have designed many newer buildings at Yale, in- 
cluding a science center. 

First-year students live on the O/d Campus, the site of 
the original school. Sophomores, juniors, and seniors 
live in 12 residential colleges. Each college houses 
about 360 students and some faculty members. Each col- 
lege has its own library, common rooms, and dining 
hall. The colleges compete with each other in several 
sports. The residence plan started in 1933 through the 
gifts of Edward S. Harkness, a Yale graduate. 

The Yale library, with more than 9 million volumes, 
ranks as one of the largest libraries in the world. Yale's 
Beinecke Rare Book and Manuscript Library was dedi- 
cated in 1963. This facility is one of the largest buildings 
in the world devoted to rare books and manuscripts. 

Yale’s Peabody Museum of Natural History is one of 
the oldest university-related museums in the United 
States. It has many world-famous fossil exhibits. The Yale 
University Art Gallery is the oldest university art mu- 
seum in the nation. The Yale Center for British Art has an 
excellent collection of British paintings and drawings, 
and related books and papers. 

The Yale Daily News, established in 1878, is the oldest 
college daily newspaper in the United States. The Yale 
Literary Magazine, founded in 1836, was the first under- 
graduate magazine published in the United States. 

Educational system. Yale has 12 divisions, each 
under the supervision of its own dean and faculty. The 
divisions of the university include Yale College; the 
graduate school; and the schools of art, architecture, di- 
vinity, drama, forestry, law, medicine, music, nursing, 
and organization and management. 

The Corporation of Yale University governs the 
school. The corporation consists of the university presi- 
dent, the governor and lieutenant governor of Connecti- 
cut, and 16 fellows (trustees). 
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History. Yale was founded in 1701, when 10 Connecti- 
cut clergymen met in the village of Branford and made a 
gift of books to found a college. Later that year, the Gen- 
eral Assembly of Connecticut approved a charter for the 
Collegiate School. From 1702 to 1707, classes met in the 
home of Rector Abraham Pierson at Killingworth (now 
Clinton). 

Classes were held in Milford and then Saybrook be- 
fore the school moved to New Haven in 1716. Two years 
later, the school's only college building was still unfin- 
ished due to lack of funds. Elihu Yale, a retired merchant 
in London, gave money to the schoo! in 1718 (see Yale, 
Elihu). Yale is sometimes called O/d F/i The same year, 
the school adopted its present name in honor of Yale. 
The undergraduate school, known as Yale College, was 
open only to men until 1969. 

Critically reviewed by Yale University 

See also Connecticut (picture); Library (picture: A 
rare-book collection). 

Yalta, YAWL tuh or YAHL tah(pop. 89,000), is a city in 
Ukraine. It lies on the southern coast of the Crimean 
Peninsula, along the Black Sea. For location, see Ukraine 
(political map). Yalta is a popular health resort and vaca- 
tion area. It has a mild climate and mineral-rich sea air. 
The city is a busy seaport and a center for the produc- 
tion of wine, fruits, and tobacco. 

Yalta was originally a Greek colony. The colony later 
fell under the control of Italy and then Turkey. Yalta be- 
came a part of Russia in 1783. In 1945, during World 
War II, Allied leaders met in the city for the Yalta Confer- 
ence. For details of the meeting, see Yalta Conference. 

Jaroslaw Bilocerkowycz 
Yalta Conference was one of the most important 
meetings of key Allied leaders during World War II 
(1939-1945). These leaders were President Franklin D. 
Roosevelt of the United States, Prime Minister Winston 
Churchill of the United Kingdom, and Premier Joseph 
Stalin of the Soviet Union. Their countries became 
known as the “Big Three.” The conference took place at 
Yalta, a famous Black Sea resort in the Crimea, from Feb. 
4 to 11, 1945. Over time, decisions made there regarding 
divisions in Europe have stirred bitter debates. 

When the meeting began, the Soviet Union held the 
strongest European military position. Soviet armies oc- 
cupied much of Eastern Europe, and they were prepar- 
ing to enter Berlin, Germany. The agenda at the Yalta 
Conference included the major problems in a postwar 
Europe. 

Roosevelt, Churchill, and Stalin agreed on several 
points. These points were (1) to accept the structure of a 
world peacekeeping organization that was to become 
the United Nations; (2) to reestablish order in Europe 
and to help the defeated countries create democratic 
governments; (3) to divide Germany into four zones that 
would be occupied by the United Kingdom, the United 
States, the Soviet Union, and France; (4) to support the 
Soviet-backed government and hold free elections in 
Poland, and to extend the Soviet Union’s territory into 
Poland; and (5) to force Germany to give the Soviet 
Union equipment and other resources to make up for 
Soviet losses. The Soviet Union also agreed to enter the 
war against Japan in exchange for control of the Kuril Is- 
lands, the southern half of Sakhalin Island, and two 
strategic ports. 
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After the war, critics said Roosevelt had “sold out’ 
Eastern Europe and had given too much to the Soviet 
Union. But most modern scholars believe the confer- 
ence produced a traditional and balanced settlement. 
They argue that the Soviet Union held the superior mili- 
tary and political position in Eastern Europe and yet 
made the greatest concessions at the conference. Stalin 
failed to win demands for huge sums of money from 
Germany to pay for tremendous war losses and for a 
shift of the German-Polish border westward. Most schol- 
ars also believe the Soviet Union's domination of Eastern 
Europe resulted from earlier and later events, not from 
decisions made at the Yalta Conference. 

Diane Shaver Clemens 
Yalu River, YAH LOO, rises from the highest peak of 
the Changbai Shan, or Long White Mountains, in north- 
eastern China. It forms most of the boundary between 
China and North Korea as it flows 500 miles (800 kilome- 
ters) to the Yellow Sea. See China (terrain map). 

The river became important during the Korean War 
(1950-1953). Chinese troops crossed the Yalu in October 
1950 to aid North Korea in the war. James A. Hafner 
Yam is a major food crop in many tropical countries. 
The edible part of the yam plant is its tuber. This en- 
larged portion of the plants stem grows underground 
and stores food for the plant. The tuber contains a large 
amount of starch and water, and some sugar. Some tu- 
bers contain poisons that may cause illness if they are 
not destroyed by cooking. The tubers of some wild 
yams produce compounds called saponins that can be 
used to make cortisone and certain other drugs. 

The word yam is commonly used to refer only to yam 
tubers. Some yams weigh as much as 100 pounds (45 
kilograms) and measure as long as 6 feet (1.8 meters). 
Their flesh is white or yellow. Yams are often confused 
with sweet potatoes, because some sweet potatoes pro- 
duce storage roots that are similar to yam tubers (see 
Sweet potato). 

Yam plants are climbing vines. Their stems bear small 
green flower clusters. Yams require hot, moist weather 
and along growing season. About 21 million tons (19 
million metric tons) of yams are grown for food each 
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The yam is a major crop in many tropical countries. 


year. Western Africa produces about half of this crop. 
Yams also grow in India and in the countries of South- 
east Asia and the Caribbean Sea. The United States 
grows no yams due to the cold climate and short grow- 
ing season. Conrad K. Bonsi and Bobby R. Phills 


Scientific classification. Yams belong to the yam family, 
Dioscoreaceae. Common edible yams include Dioscorea alata 
and D. rotundata. 


Yam bean. See Jicama. 

Yamamoto, YAH muh MOH toh, tsoroku, FE soh 
ROH koo (1884-1943), commanded the Japanese com- 
bined fleet at the time of the attack on Pear! Harbor in 
1941, during World War II. He was one of Japan’s great 
admirals, with a long and distinguished career in war 
and peace. He opposed the policies that led to war with 
the United States. But he sponsored the plans for the 
Pearl Harbor attack as Japan’s only chance of victory in 
the war in the Pacific. Yamamoto was born in Nagaoka. 
He was killed in 1943 when his plane was shot down in 
the South Pacific. Jeffrey E. Hanes 

Yamashita, YAH mah SHEE tah, Tomoyuki, TAW 
maw YOO kee (1885-1946), a Japanese general in World 
War II (1939-1945), was executed for “violation of the laws 
of war.” A brilliant field commander, Yamashita advanced 
rapidly in Korea and Manchuria. He became famous for 
the campaign against Malaya and Singapore in 1942. Lat- 
er, he served in Manchuria until he took charge of the 
defense of the Philippines in 1944. Yamashita was born in 
Kochi prefecture. Marius B. Jansen 

Yamato period. See Kofun era. 

Yamoussoukro, ya moo SOO kroh (pop. 106,786), is 
the official capital of Cote dlvoire. The city stands in the 
south-central part of the country, formerly called Ivory 
Coast. For location, see Céte dIvoire (map). 

Félix Houphouét-Boigny, who in 1960 became the first 
president of Céte d'Ivoire, was born in Yamoussoukro 
about 1905. At that time, Yamoussoukro was just a vil- 
lage. As president, Houphouét-Boigny decided to make 
Yamoussoukro the nation’s capital. Throughout the 
1960's and 1970's, it received the largest share of urban 
development funds outside of Abidjan, which was the 
capital at that time. The National Assembly officially des- 
ignated Yamoussoukro the capital of Cote d'Ivoire in 
1983. Today, the city has wide boulevards; modern ho- 
tels, offices, and apartment buildings; and a lavish presi- 
dential palace. The basilica of Our Lady of Peace, a Ro- 
man Catholic church, is the largest Christian church in 
Africa and one of the largest in the world. 

Despite Houphouét-Boigny’s wishes, few government 
offices moved from Abidjan, the former capital, to Ya- 
moussoukro. Houphouét-Boigny died in 1993 and was 
buried in Yamoussoukro. Thomas J. Bassett 
Yamuna River, YUH muh nuh, in northern India, is 
one of the most important branches of the Ganges River. 
The Yamuna rises in the Himalaya and flows southeast- 
ward for almost 900 miles (1,400 kilometers). It empties 
into the Ganges at the city of Allahabad. Two canals, one 
leading westward and one leading eastward, irrigate 
about 12,000 square miles (31,100 square kilometers) of 
farmland in the river valley. H. J. McPherson 
Yancey, YAN sih, William Lowndes, /owndz(1814- 
1863), an American statesman, was often called “The Or- 
ator of Secession.” He served in the United States House 
of Representatives as a Democrat from Alabama from 








1844 to 1846. After leaving Congress, Yancey devoted 
himself to arousing the South to defend its rights. 

Yancey’s “Alabama Platform” demanded that South- 
erners have the right to take their slaves into Western 
territories. He opposed the Compromise of 1850. In 
1858, he tried to organize a League of United Southern- 
ers to work for Southern rights in both the Democratic 
and Republican parties. 

Yancey opposed Stephen A. Douglas's candidacy for 
the Democratic presidential nomination in 1860 and 
supported John C. Breckinridge. He drew up Alabama’s 
Secession Ordinance. After the American Civil War be- 
gan in 1861, he served as a Confederate commissioner 
to Europe and a Confederate senator from Alabama. 
Yancey was born in Warren County, Georgia. He prac- 
ticed law and edited a newspaper in Greenville, South 
Carolina, before moving to Alabama. Thomas L. Connelly 
Yang, yahng, Chen Ning (1922- ), a Chinese-born 
physicist, shared the 1957 Nobel Prize in physics with 
Tsung Dao Lee (see Lee, Tsung Dao). They received the 
award for their contributions to the laws of fundamental 
particles. They disproved the law of conservation of pari- 
ty, which concerned the physical interactions of funda- 
mental nuclear particles. Yang was born in Hefei, Anhui, 
China. He was a staff member at the Institute for Ad- 
vanced Study in Princeton, New Jersey, from 1949 to 
1965. He became director of the Institute for Theoretical 
Physics at State University of New York at Stony Brook in 
1965. See also Parity. Tian Yu Cao 
Yangcheng. See Guangzhou. 

Yangon (pop. 1,315,964; met. area pop. 2,452,881) is the 
capital and largest city of Myanmar. It is also the coun- 
trys chief port and industrial center. Yangon, also 
spelled Rangoon, lies in southern Myanmar on both 
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Yangon is Myanmar’s capital and largest city. In this picture, 
lines of traffic jam a Yangon boulevard. The Sule Pagoda, /eft, ris- 
es in the background. 
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banks of the Yangon River. It is about 20 miles (32 kilo- 
meters) north of the Gulf of Martaban, an arm of the In- 
dian Ocean. For Yangon’s location, see Myanmar (map). 

Yangon has many Buddhist temples. The most famous 
is the Shwe Dagon pagoda, which dates from ancient 
times. The city has a national museum and a number of 
parks and lakes. It is the home of the University of Yan- 
gon, the Yangon Institute of Technology, and the Insti- 
tute of Medicine. 

Many of Yangon’s people work for the government 
The city's industries include shipbuilding, oil refining, 
and the milling of rice and wood. 

Rice and teakwood are Yangon’s principal exports. 
Yangon’s factories manufacture pottery and cloth made 
of cotton and silk 

In the A.D. 500's, a settlement called Dagon occupied 
the area that is now Yangon. Dagon was a small town 
until] the 1750's, when Alaungpaya, a Burmese king, 
founded the city and named it Yangon. The British cap- 
tured Yangon in 1825 during the First Anglo-Burman 
War, but they did not occupy the city until after the Sec- 
ond Anglo-Burman War in 1852. Fire destroyed Yangon 
in 1851, but the city was soon rebuilt. Yangon remained 
under British occupation until the Japanese drove them 
out during World War II. In 1948, Myanmar—then called 
Burma—gained independence. Yangon’s population has 
grown rapidly since 1948. David P. Chandler 
Yangtze River, yahng dzuh, also called Yangtze 
Kiang, is the world’s third longest river. Only the Nile 
and Amazon rivers are longer. It is China’s longest and 
most important river. To many Chinese, the Yangtze is 
known as the Chang Jiang, or /ong river. 

The Yangtze River rises in the Tanggula Mountains of 
Qinghai Province, about 16,000 feet (4,880 meters) above 
sea level, and follows an irregular 3,900-mile (6,275-kilo- 
meter) course to the East China Sea. The waterway flows 
east, southeast, and then south into the province of Yun- 
nan. From there, it turns northeast across Sichuan 
Province. It then flows east through central China and 
enters the East China Sea. For the location of the Yangtze 
River, see China (terrain map). The Yangtze and its 
branches drain about 700,000 square miles (1,800,000 
square kilometers). 

The high mountains at the Yangtze’s source cause it to 
flow rapidly for most of its length. In places, mountains 
more than 1 mile (1.6 kilometers) high form the river's 
banks. The great gorges in the river's upper reaches 
above Yichang make it one of the most beautiful water- 
ways in the world. 

About half of China’s ocean trade is carried over the 
Yangtze and its branches. Ocean steamers can travel up- 
stream to Wuhan, 680 miles (1,090 kilometers) by river 
from the coast. Smaller boats can go 1,000 miles (1,600 
kilometers) farther inland. 

Thousands of Chinese live on the Yangtze on sailing 
craft called junks. Among the great cities along the 
Yangtze River are Shanghai, Nanjing, Anging, and 
Chongqing. Occasional summer floods temporarily 
force many people from their homes. 

In 1994, construction began in the area above Yichang 
on the Three Gorges Dam. When completed, the dam is 
expected to control flooding along the Yangtze and gen- 
erate large amounts of hydroelectric power. Plans in- 
clude the creation of Three Gorges Lake, a reservoir that 
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will extend from the dam site hundreds of miles west to 
Chongging. James A. Hafner 

See also Three Gorges Dam. 

Yankee. People of other countries often call any per- 
son from the United States a Yankee. In the southern 
United States, the word Yankee means a Northerner, or 
someone who comes from north of Mason and Dixon’s 
Line. But most of the people of the United States use the 
word Yankee to mean a New Englander. 

People often say that someone is “shrewd as a Yan- 
kee” or “clever as a Yankee.” The people of early New 
England had to develop great shrewdness and clever- 
ness as they struggled to make homes and create indus- 
tries in the rocky wilderness. “Yankee peddlers” roamed 
far and wide through early American communities, sell- 
ing the articles made by Yankee craftworkers. These 
peddlers won a great reputation for getting high prices. 

No one is sure where the word Yankee came from. 
Some dictionaries say it came from the Scottish word 
yankie, which means clever woman. Other dictionaries 
say it came from Yengee, an American Indian pronuncia- 
tion of the word English or of the French word for Eng- 
lish, which is Anglais. The most likely explanation is that 
the word comes from Janke, the Dutch equivalent of the 
English name Johnny. A pirate nicknamed Janke sailed in 
American waters in the 1680's. English colonists in New 
York spelled his name as it sounded to them, Yankey, 
and applied it to New Englanders as an insult for their 
sharp trading practices. 

Perhaps the first person to use the word Yankee in a 
positive way was Jonathan Hastings, a farmer of Cam- 
bridge, Massachusetts. He used the word in the early 
1700's to express the idea of excellence, speaking of a 
“Yankee good horse’ or “Yankee cider.” Harvard students 
who hired horses from Hastings began to use the ex- 
pression. The word was widely used during the Revolu- 
tionary War in America (1775-1783), when British sol- 
diers made fun of New England troops by calling them 
Yankees. During the American Civil War (1861-1865), 
Confederate soldiers called Federal troops Yankees. 
When United States troops arrived in Paris in 1917, the 
French press hailed them as Yankees or Yanks. Euro- 
peans have continued to use the word as a name for 
American soldiers. Fred W. Anderson 

See also Yankee Doodle. 

Yankee Doodle is a song that has been popular in the 
United States since the 1700's. Music historians disagree 
about the song's origin, but they know that its melody 
and words have changed over time. In 1767, American 
composer Andrew Barton used “Yankee Doodle’ in his 
opera The Disappointment The song must have been 
well known by that time because Barton did not write 
out the music. He simply directed the performers to 

sing his words to the tune of “Yankee Doodle.” 

Through the years, different words have been sung 
with the “Yankee Doodle” melody. In the late 1700's, peo- 
ple sang variations of the following words: 


Yankee Doodle came to town 
Upon a little pony, 

He stuck a feather in his hat 
And called it macaroni. 


At that time, the word macaroni referred to young men 
in London who dressed and behaved extravagantly. 


In England in the 1800's, children sang “Yankee Doo- 
dle” with words from a nursery rhyme that begins: 


Lucy Locket lost her pocket, 
Kitty Fisher found it; 
Nothing in it, nothing in it, 
But the binding round it. 


During colonial times, British soldiers sang “Yankee 
Doodle’ to poke fun at troops from New England. But in- 
stead of taking offense, American soldiers liked the 
song. During the Revolutionary War in America (1775- 
1783), patriots sang “Yankee Doodle’ in their camps and 
whistled it in battle. According to tradition, American 
bands played “Yankee Doodle’ when the British surren- 
dered at Yorktown, Virginia, in 1781. 

In 1890, American composer John Philip Sousa pub- 
lished a version of “Yankee Doodle’ in a collection of pa- 
triotic songs. Sousa’s “Yankee Doodle’ is the version 
most people know today. Valerie Woodring Goertzen 
Yanomami Indians, yay nuh MAH mee, of South 
America live in rain forests and scattered grasslands 
along the Brazil-Venezuela border. Until the late 1900's, 
they were the largest American Indian group whose 
way of life had been relatively unchanged by contact 
with Western culture. The group’s name is also spelled 
Yanoama, Yanomama, and Yanomamo. 

There are about 20,000 Yanomami. Their communities 
range in size from a single extended family to about 300 
people. In most cases, the entire community lives ina 
large circular structure made of poles and thatch. The 
Yanomami have gardens where they grow a number of 
food crops. But the main crop is a type of banana called 
the p/antain. Traditional Yanomami also travel several 
months each year hunting animals and gathering wild 
plant foods. Intense wars have broken out between 
some Yanomami groups. Anthropologists have offered a 
number of possible reasons for this warfare, including 
scarcity of game, competition over women, and compe- 
tition for Western manufactured goods. 

Missionaries began entering Yanomami areas around 
1950. But some Yanomami groups had no direct contact 
with the outside world until the early 1990's. Since the 
1950's, increased contact with Western culture has 
brought deadly epidemics and social and environmental 
disruption to the Yanomami. The governments of Brazil 
and Venezuela have taken limited steps to protect Yano- 
mami lands from invasion by outsiders. R. Brian Ferguson 
Yaounde, yah oon DAY (pop. 653,670), is the capital of 
Cameroon. It lies on a plateau in the southern part of the 
country. For location, see Cameroon (map). The city is in 
the most densely populated region of Cameroon. It is 
important as the country’s center of government, but it 
has little industry. The University of Yaoundé is the coun- 
try’s only university. The city has an international airport. 
Railroads connect Yaoundé with Douala, the country’s 
largest city and leading port, and with many other cities. 

The Germans founded Yaoundé in 1888. In 1922, the 
city became the capital of a French territory called 
French Cameroun. It remained the capital when French 
Cameroun became the independent nation of 
Cameroon in 1960. 

See also Cameroon (picture). 

Yap Islands, yahp or yap, is an island group in the 
western Pacific Ocean. Located in the Caroline Island 


Immanuel Wallerstein 
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chain, they form the Yap State of the country of the Fed- 
erated States of Micronesia (FSM). For location, see Mi- 
cronesia, Federated States of (map). The Yap Islands in- 
clude four large islands and 10 smaller islands. The main 
islands are Yap (the largest), Gagil-Tamil, Map, and Ru- 
mung. The island group covers 39 square miles (101 
square kilometers) and has a population of about 5,200. 


_ The islands are composed of ancient crystalline rocks 


and have a rugged surface. Long, narrow channels sepa- 
rate the islands. Coral reefs surround them. One large 
break in the reefs allows small vessels to enter a natural 
harbor. 

The people of the Yap Islands are Micronesians. Most 
of them make a living by farming. Taro, bananas, yams, 
coconuts, and tropical fruits are the main crops. Fishing 
is also important. Some people are employed by the 
government. 

Spaniards first discovered and controlled Yap. In 1899, 
Spain sold the islands to Germany. In 1905, Yap became 
internationally important as a cable station between the 
United States, the Netherlands Indies (now Indonesia), 
and Japan. 

After World War | ended in 1918, the League of Na- 
tions put Yap under Japanese mandate. The United 
States protested this action. In 1921, the United States 
and Japan signed a treaty by which the United States 
recognized the Japanese mandate. In return for this 
recognition, Japan granted the United States equal 
rights to cable and radio service through Yap, and also 
allowed United States citizens free entry there. 

During World War II (1939-1945), the Japanese used 
the island group as a naval and air base. American 
troops occupied Yap after the war ended. In 1947, the 
United Nations made the United States trustee of the is- 
lands as part of the Trust Territory of the Pacific Islands. 
In 1978, the Yap Islands and other Carolines formed the 
Federated States of Micronesia, a political unit that had 
self-government but remained under U.S. control. In 
1986, FSM became an independent country in free asso- 
ciation with the United States. —_ Robert C Kiste 

See also Caroline Islands; Pacific Islands, Trust Terri- 
tory of the. 

Yaqui Indians, YAH kee, are a tribe that lives in Mexi- 
co, Arizona, and California. They are noted for their reli- 
gious ceremonies, which blend concepts of Roman 
Catholicism with ancient tribal customs. On holy days, 
the Yaqui perform ancient dances and rituals in honor of 
Jesus Christ, the Virgin Mary, and tribal patron saints. 

The ancient Yaqui lived along the Yaqui River in north- 
western Mexico. They raised beans, corn, and squash. 
They also hunted game and gathered wild plants. The 
Yaqui lived in small, scattered villages and had no cen- 
tral government. 

Yaqui warriors defeated the Spanish invaders who en- 
tered their territory in 1533 and 1609. In 1610, the Yaqui 
made a treaty with the Spaniards and asked for Jesuit 
missionaries to settle in their villages. 

The Yaqui wanted the Jesuits to teach them how to 
raise wheat, fruit, and livestock. The Jesuits arrived in 
1617, and the Yaqui lived prosperously for the next 120 
years. The Indians learned the Roman Catholic religion 
and blended it with their own culture. The Jesuits also 
helped the Yaqui organize the villages into eight towns, 
which became centers of religion and government. 
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In the 1730's, many Yaqui became dissatisfied with the 
Jesuits and the Spanish colonial government. Some of 
them sought independence. The tribe fought Spanish 
and Mexican troops in a series of wars that lasted until 
the 1900's. During these wars, the Mexican government 
forced many Yaqui to leave their homeland and settle in 
other parts of Mexico. Some of the Yaqui fled Mexico to 
live in the United States. There are now about 40,000 
Yaqui in Mexico, According to the 2000 United States 
census, there are about 15,000 Yaqui. Don D. Fowler 
Yard is a unit of length in the inch-pound system of 
measurement customarily used in the United States. 
One yard is equal to 3 feet, or 36 inches. One yard 
equals exactly 0.9144 meter. 

Yates, Elizabeth (1905-2001), was an American author. 
Yates wrote fiction and nonfiction for both children and 
adults. She was best known for her biographies for 
young readers and for her historical fiction. 

Yates won the 1951 Newbery Medal for Amos For- 
tune, Free Man (1950). The book traces the life of an 
African who was brought to America as a slave at the 
age of 15, and who bought his freedom when he was 50 
years old. In The Lighted Heart (1960), Yates described 
her experiences with her husband's blindness. Her other 
children’s books include Carolina's Courage (1964) and 
Sound Friendships (1987). She also wrote three volumes 
of autobiography: My Diary—My World (1981), My 
Widening World (1983), and One Writer's Way (1984). 
Yates was born in Buffalo, New York, on Dec. 6, 1905. 

Kathryn Pierson Jennings 
Yawning is the act of opening the mouth wide, or gap- 
ing. The usual yawn is due to drowsiness or fatigue. It is 
a sign that the body needs sleep. Yawning is an involun- 
tary reflex. After the act has started, it is almost impossi- 
ble to stop it. The mouth can be held closed, but the 
yawning muscles still contract. 

People and animals yawn when oxygen is slowly cut 
off from them, and when the muscles are thoroughly re- 
laxed. People who yawn often are probably not getting 
enough oxygen. They may need better ventilation, or ex- 
ercise. They will generally stop yawning if they drink a 
beverage, or bathe their face with cold water. Scientists 
are not sure what part of the nervous system controls 
yawning, but it may be the mesencephalon (midbrain) in 
the brain. One purpose of yawning may be to awaken a 
person by stretching the muscles, helping the blood to 
circulate, and by increasing the amount of inhaled air. 

Charles W. Cummings 
Yaws, also called frambesia, fram BEE zhuh, is a dis- 
ease that attacks chiefly children of humid tropical re- 
gions. Various kinds of /es/ons (skin eruptions) appear 
and disappear during the course of the disease, which 
may last several years. Yaws attacks the skin, cartilage, 
and bones, but it causes death in only rare cases. 

Bacteria called spirochetes cause yaws. The spiro- 
chetes resemble those that cause syphilis, but yaws is 
not a sexually transmitted disease. The spirochetes enter 
the body through a break in the skin. In most cases, a 
person catches yaws from contact with an infected per- 
son. Three to four weeks after infection, a small, yellow- 
red, pimplelike lesion forms where the spirochetes en- 
tered the body. Other lesions, some resembling rasp- 
berries, break out weeks or months later. Painful sores 
often form on the soles of the feet and make walking dif- 
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ficult. Still later, lesions may develop. The disease may 
gradually destroy the cartilage of the nose and cripple 
bones and joints. It can be cured by treatment with peni- 
cillin. 
Yazoo Fraud was a crooked land deal in Georgia in 
1795. Georgia's General Assembly sold a large area of 
state-owned land on the Yazoo River to speculators for 
far less than it was worth. This land is now part of Mis- 
sissippi and Alabama. 

Most of the Georgia legislators were bribed to sell 
the land. When the people of Georgia protested, the 
legislature passed a Rescinding Act to take back the 
land in 1796. The Supreme Court of the United States 
ruled in 1810 that the Rescinding Act was unconstitu- 
tional. But by this time, Georgia had sold the land to the 
federal government. See Georgia (Early statehood). 

William E. Foley 
Yeager, YAY guhr, Charles Elwood (1923- ), was 
the first person to fly an aircraft faster than the speed of 
sound. He achieved this on Oct. 14, 1947, in a Bell X-1 
rocket airplane. He set another record on Dec. 12, 1953, 
by flying 21 times the speed of sound in a Bell X-1A. 

Yeager was born in Myra, West Virginia. During 
World War II (1939-1945), he served as a fighter pilot. In 
1975, he retired from the military with the rank of briga- 
dier general. In 1986, he was named to the presidential 
commission investigating the accidental destruction of 
the space shuttle Challenger. Richard P. Hallion 
Year is the time the earth takes to make one complete 
revolution around the sun. There are two different kinds 
of years which are used by astronomers. The so/ar, equi- 
noctial, or tropical year is the time between two pas- 
sages of the sun through the March equinox. In the 
Northern Hemisphere, this equinox is called the verna/ 
equinox. This year is 365 days, 5 hours, 48 minutes, and 
46 seconds long. This year is used for all practical and 
astronomical purposes. It is the basis of our common or 
calendar year. 

The siderea/ year is made up of 365 days, 6 hours, 9 
minutes, and 9.5 seconds. This is the time it takes the 
earth to return to the same place in its orbit, with refer- 
ence to the fixed stars. The sidereal year is longer than 
the solar year because of the precession of the equi- 
noxes. The sidereal year is seldom used except in the 
calculations of astronomers. 

The calendar year is only 365 days long, and so we 
have to add an extra day every four years to correct the 
difference in time between the calendar year and the 
solar year. This fourth year is called /eap year, and the 
extra day is February 29. Adding an extra day every 
fourth year makes the average calendar year 11 minutes, 
14 seconds too long. So, the day is not added in the cen- 
tury years, except in those divisible by 400. The years 
1700, 1800, and 1900 have had only 365 days. The year 
2000 will contain 366 days. 

Today, the /eap second corrects for differences in the 
earth's rate of rotation from year to year. It is usually 
added to or subtracted from the last minute of the year. 

The /unar year is made up of 12 lunar months. The an- 
cient Greeks used this year. It contained 354 days. 

In most Western nations, the calendar year begins on 
January 1. During the Middle Ages, however, most Euro- 
pean nations considered March 25, Annunciation Day, 
to be the first day of the calendar year. By 1600, most of 
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them had adopted the Gregorian calendar, which recog- 
nized January 1 as the beginning of the year. 

The church calendar, which is used in the Roman 
Catholic and in most Protestant churches, is regulated 
partly by the solar and partly by the lunar year. This 
causes a difference between the fixed feast days, which 
always fall on the same day every year, and movable 
feasts such as Easter, whose dates vary from year to 
year. The fixed feast days are determined by the solar 
year, and the movable feast days, by the lunar year. 

In the early ancient Roman calendar, the year began 
on March 1. Later, the Romans used January 1 as the 
new year. The Jewish year begins near the September 
equinox, which is known as the autumnal equinox in the 
Northern Hemisphere. The Islamic year is based on the 
changing of the phases of the moon and lasts 354 days. 
Therefore, the beginning of the Islamic year continually 
falls earlier in the seasons. Thirty Islamic years make up 
a cycle during which there are 11 leap years at irregular 
intervals. James Jespersen 

Related articles in World Book include: 


A.D. Christian Era Olympiad 
B.C. Equinox Season 
Calendar Leap year 


Yeast is a single-celled organism that bakers put into 
dough to make it rise. It is also used in the production of 
beer, wine, and other alcoholic beverages. The yeasts 
used commercially consist of masses of the microscopic 
yeast organisms. There are about 600 species of yeasts, 
but only a few are used commercially. 

In early times, people made bread, beer, and wine 
without understanding the role yeasts played in their 
production. In the 1600's, Dutch scientist Anton van 
Leeuwenhoek first observed yeast cells. Then, in 1860, 
French scientist Louis Pasteur confirmed that live yeast 
organisms caused the fermentation of wine and beer. 

Yeasts belong to a group of simple organisms known 
as fungi, which exist almost everywhere in nature, in- 
cluding the air. Yeasts reproduce rapidly, and they grow 
especially well in substances containing sugar. Yeast 
cells reproduce by fission (splitting in two) or by bud- 
ding. \n budding, part of the cell wall of the yeast swells 
and forms a new growth called a bud. The bud then 
breaks off and becomes an independent cell. 

How yeast is used. Yeast fungi lack chlorophyll, the 
green matter that green plants use to make their own 
food. Therefore, yeasts must rely on other sources for 
food. They feed on sugar from a variety of natural 
sources, including fruit, grain, and nectar, and also from 
molasses. Yeast cells produce chemicals called en- 
zymes, or ferments, that break down their food. Some 
species of yeast break down sugar into alcohol and car- 
bon dioxide. This process, called fermentation, plays an 
important part in making bread, beer, and wine. 

In breadmaking, a commercial yeast called baker's 
yeast is used as a /eaven, a substance that makes dough 
rise. Bread dough is made by mixing such basic ingredi- 
ents as flour, water or milk, salt, and yeast. 

Since sugar is needed for fermentation, bakers add to 
dough certain enzymes that convert some of the starch 
in the flour into sugar. In addition, bakers may hasten 
fermentation by adding sugar to the dough. The yeast 
then breaks down the sugar into alcohol and carbon di- 
oxide gas. The bubbles of this gas are trapped by a 














How yeast makes bread dough rise 
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Bread dough 





Enzymes are added to bread dough at the beginning of the 
breadmaking process. The enzymes convert starch into sugar. 


Carbon dioxide Alcohol 


Yeast releases enzymes that break down the sugar into alcohol 
and carbon dioxide gas. The gas bubbles make the dough rise. 


Evaporating alcohol 
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During baking, the alcohol evaporates. The gas bubbles re- 
main trapped in the bread and give it a light, airy texture. 


substance in the dough called g/uten (see Gluten). As 
the gas expands, the gluten stretches, causing the 
dough to rise. The alcohol produced by fermentation 
evaporates in baking. Baking also destroys the yeast. 

The yeast used in winemaking acts on the sugar in 
grapes and other fruits to produce alcohol and carbon 
dioxide gas through fermentation. In most wines, the 
gas is allowed to escape into the air. But in some cham- 
pagnes and other sparkling wines, the gas is retained to 
provide the beverages characteristic bubbles. 

Another type of commercial yeast, called brewer's 
yeast, cannot act directly on the grain used in the brew- 
ing of beer. Brewers must first convert the starch in the 
grain into sugar by means of a process called ma/ting. 
The yeast is then added to convert the sugar to alcohol. 
Gas formed during fermentation is pumped off the beer 
and later added back to the beer to carbonate it. 

Other uses of yeast fungi include the production of a 
dietary supplement called sing/e cell protein (SCP). 
Some species of yeasts produce large amounts of a par- 
ticular vitamin and are used in the commercial produc- 
tion of that vitamin. Other species, such as the yeasts 
used in brewing, can absorb and store vitamins from 
their food. People may eat these yeasts as vitamin sup- 
plements. Certain kinds of yeast fungi can produce large 
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amounts of such useful substances as fat, glycerol, in- 
dustrial alcohol, and various enzymes. The yeasts are 
used in the commercial production of these substances. 

How yeast is made. Before the commercial produc- 
tion of yeast in the 1880's, yeast fungi from the air leav- 
ened the bread that people baked. Homemakers pre- 
pared a dough and left it uncovered, and yeasts landed 
on it and began the fermentation process. Later, excess 
yeast from the beer and winemaking industries was 
used in breadmaking. This yeast is called barm. When 
the production of baker's yeast first became an industry, 
manufacturers grew yeast fungi on malted grain. 

Today, baker's yeast is produced on molasses, which 
consists mostly of sugar. Baker's yeast is manufactured 
in two forms—as a moist, compressed cake and as dried 
grains. Cakes of yeast are made up of live, active yeast 
cells. The yeast cells in dried yeast are alive but not ac- 
tive. Dried yeast must be mixed with warm water before 
the yeast fungi can grow. Yeast cakes must be refriger- 
ated, but they spoil after about six weeks. Dried yeast 
need not be refrigerated, but it lasts longer under re- 
frigeration. Arthur J. Ashe, Ill 

See also Bread; Brewing; Fermentation. 

Yeats, yayts, William Butler (1865-1939), an Irish 
poet and dramatist, won the 1923 Nobel Prize for litera- 
ture. Many critics consider him the greatest poet of his 
time. Yeats led the Irish Literary Revival, a movement of 
the late 1800's and early 1900's that stimulated new ap- 
preciation of traditional Irish literature. The movement 
also encouraged the creation of works written in the 
spirit of Irish culture, as distinct from English culture. 

Yeats developed elaborate theories about history as a 
recurring cycle of events. He expressed his views about 
history and life through the use of old Irish tales and the 
facts and legends of Irish history. His views also reflect 
his belief in the supernatural. Yeats published his theo- 
ries in A Vision (1925), a book that can help with the in- 
terpretation of some of his more difficult poems. 

Yeats was born in Dublin and lived in London for part 
of his childhood. He spent many holidays in Sligo, a 
county in western Ireland 
that he loved and often 
wrote about. In 1898, he 
joined the authors Lady 
Gregory and Edward Mar- 
tyn in establishing the Irish 
Literary Theatre. It was re- 
organized in 1904 as the 
Abbey Theatre, which be- 
came world famous. 

The Irish Literary Thea- 
tre was founded partly to 
support Irish nationalism 
by encouraging the writing 
and production of plays 
about Irish life. The theater 
performed most of Yeats’s 26 plays, and he served until 
his death as one of the directors who managed the insti- 
tution. The theater's first production was Yeatss /he 
Countess Cathleen, written in 1891. This play was in- 
spired in part by the author's love for Maud Gonne, a 
beautiful Irish nationalist leader. She became the subject 
of many of his plays and love lyrics. 

Yeats’s verse, unlike that of most poets, improved as 
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he grew older. He wrote much of his best work in the 
last 10 years of his life. His most important works were 
published in Collected Plays (1952) and The Poems: A 
New Edition (1984). Memoirs, containing autobiographi- 


cal writings, was published in 1973. Lorraine Weir 


Additional resources 


Brown, Terence. The Life of W. B. Yeats. Blackwell, 1999. 
Foster, R. F. W. B. Yeats: A Life. Oxford, 1997. Covers the period 

1865-1914. 

McCready, Sam. A William Butler Yeats Encyclopedia. Green- 

wood, 1997. 

Yekaterinburg, yuh KAT uhr ihn surc (pop. 
1,270,700), is a trading and manufacturing center in the 
Ural Mountains of Russia (see Russia [political map)). 
Yekaterinburg is a railroad center and the largest city in 
the Urals. It has a machine-building industry. 

After the Russian Revolution, the Bolsheviks impris- 
oned Czar Nicholas Il and his family at Yekaterinburg 
and killed them there on July 17, 1918. The city was re- 
named Sverdlovsk in 1924, when Russia was a republic 
of the Soviet Union. It was renamed Yekaterinburg in 
1991, shortly before the Soviet republics became inde- 
pendent. Roman Szporluk 
Yellow fever is a virus disease carried by certain mos- 
quitoes. The virus damages many body tissues, but es- 
pecially the liver. As a result of this damage, the liver 
cannot function properly and yellow bile pigments gath- 
er in the skin. These pigments make the skin look yellow 
and give the disease its name. 

In most cases, the Aédes aegypti mosquito carries the 
yellow fever virus from one person to another. Some 
monkeys and sloths may also be infected. When the 
mosquito bites an infected person or animal, the virus 
enters the insects body, where it develops rapidly. After 
9 to 12 days, the bite of the mosquito can produce yel- 
low fever. A mosquito that becomes infected with the 
virus can transmit the disease for the rest of its life. 

Symptoms. The first stage of yellow fever begins 
from three to six days after a person has been bitten. 
The victim develops a fever, headache, and dizziness, 
and the muscles ache. In many individuals, the disease 
progresses no further. In others, however, the fever 
drops for a day or two and then rises steeply. The skin 
turns yellow, and the patients gums and stomach lining 
bleed. 

Many patients recover from this stage. But some be- 
come delirious and go into a coma. Death follows the 
coma in most cases. Only from 2 to 5 percent of all cases 
of yellow fever result in death, though the figure may be 
higher during an epidemic. Patients who recover have 
lifelong immunity to the disease. 

Prevention. Yellow fever was once widespread 
throughout Central America, parts of South America, 
Atrica, and some tropical islands. Occasional outbreaks 
of the disease continue to occur in jungle areas, espe- 
cially in South America. However, yellow fever is under 
control in most urban areas. A United States Army physi- 
cian, William Gorgas, developed mosquito control 
measures that eliminated the disease as a major health 
menace in the Panama Canal Zone. The disease can also 
be prevented with a vaccine developed in 1937 by Max 
Theiler, a South African research physician. 

The conquest of yellow fever was one of the great 
achievements of modern medicine. In 1881, Carlos Fin- 


lay, a Cuban physician, suggested that a mosquito trans- 
mitted the disease. Walter Reed, a U.S. Army doctor, 
proved that yellow fever was carried by a mosquito. 
Reed suggested that the cause was a microorganism. In 
1927, three research physicians proved that the microor- 
ganism was a Virus. A. William Holmes 


Related articles in World Book include: 
Finlay, Carlos Juan Panama Canal (Victory over 
Gorgas, William C. disease) 
Lazear, Jesse W. Reed, Walter 
New Orleans (The Paris of Tennessee (Reconstruction) 
America) 


Yellow jacket is a type of small wasp with black-and- 
yellow markings. Some people mistakenly call yellow 
jackets “bees,” but they actually are related to hornets. 
Like hornets, yellow jackets make their nests of paper. 
They form the paper by chewing up old wood and plant 
tibers. The nests consist of numerous hexagonal cells in- 
side a thick paper covering. Most yellow jackets nest un- 
derground, but sometimes nests can be found hanging 
in trees or bushes, or within hollows in old stumps or 
the walls of buildings. 

Yellow jackets eat primarily to feed their young. After 
feeding, the adult regurgitates (spits up) the food for the 
young. Most species prey on insects. They consume 
large numbers of flies, 
caterpillars, and other 
pests. Some species feed 
chiefly on dead animal 
matter, such as sandwich 
meats and decaying fish.. 
Yellow jackets also feed 
on sweet, sugary sub- 
stances, such as ripe fruit 
and soft drinks. Such feed- 
ing habits often make yel- 
low jackets a nuisance at 
picnics and campsites. 

Like honey bees and 
ants, yellow jackets live in 
communities made up of 
queens (mated females), 
workers (unmated fe- 
males), and males. Males and queens do not sting, but 
workers will vigorously defend a nest if it is disturbed, 
often stinging repeatedly. People are sometimes stung 
when they run lawn mowers over hidden nests. Some 
people are strongly allergic to the proteins in a yellow 
jackets venom poison). If stung, they may require imme- 
diate medical attention. Robert W. Matthews 


Scientific classification. Yellow jackets belong to the family 
Vespidae. Two common North American species are Vespula 
pennsylvanica and V. maculifrons. 
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Queen yellow jacket 


See also Hornet; Wasp. 
Yellow-poplar, also called tu/iptree and tulip-poplar, 
is the tallest broadleaf tree in the eastern United States. 
In forests, it may grow 200 feet (60 meters) high, and its 
trunk may be 5 to 10 feet (1.5 to 3 meters) thick at the 
base. The yellow-popular is a valuable North American 
hardwood and grows from New England southward to 
Florida and westward to Louisiana and Arkansas. It is the 
state tree of Indiana, Kentucky, and Tennessee. 

The showy yellow blossoms of the yellow-poplar re- 
semble tulips, and are an important source of pollen for 
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A yellow-poplar blossom resembles a yellow tulip flower. The 
blossoms are an important source of pollen for bees. 


bees. Its distinctive leaves are smooth, notched at the 
tip, and long-stemmed. The sapwood (outer wood) is 
whitish. The heartwood (inner wood) is sunshine-yellow 
to pale tan. The wood is used chiefly for furniture, ve- 
neer, boxes, and baskets. Kenneth R. Robertson 


Scientific classification. The yellow-poplar belongs to the 
magnolia family, Magnoliaceae. Its scientific name is Lirioden- 
dron tulipifera. 


See also Tree (Familiar broadleaf and needleleaf trees 
[picture)). 
Yellow River. See Huang He. 
Yellow Sea is an arm of the Pacific Ocean that extends 
inland for about 400 miles (640 kilometers) between the 
east coast of China and Korea (see China [political map)). 
The Chinese named this area the Huang Hai (Yellow Sea) 
because the waters along the banks are a yellow, muddy 
color. The Huang River carries deposits of yellow earth 
(huangtu/ to the Yellow Sea. The sea is about 300 feet (91 
meters) deep in its deepest part. It covers 480,000 square 
miles (1,243,194 square kilometers). Qingdao lies on Chi- 
na’s coast on the southern shore of the Shandong Penin- 
sula. Lushun and Dalian are at the southern end of Chi- 
nas Liaodong Peninsula. The Korea Strait connects the 
Yellow Sea with the Sea of Japan (also called the East 
Sea). At the north, the Yellow Sea forms Laizhou Bay, the 
Bo Gulf, the Liaodong Gulf, and Korea Bay. 

David A. Ross 
Yellowhammer is a popular name for the ye/llow- 
shatted flicker, a North American woodpecker. It is 
about 12 to 14 inches (30 to 36 centimeters) long and has 
a brown back and an ashy-gray head. The undersides of 
its wings have yellow patches. The bird ranges from the 
northern forests of Alaska and Canada south through 
the eastern United States to the Gulf of Mexico. It 
spends much of its time on the ground, searching for in- 
sects. It is the state bird of Alabama. The great crested 
flycatcher, a North American bird, is sometimes called a 
yellowhammer. The name also refers to a species of 
bunting found in Europe and Asia. 


Scientific classification. The yellow-shafted flicker, or yel- 
lowhammer, is a member of the woodpecker family, Picidae. Its 
scientific name is Co/aptes auratus auratus. tis a subspecies of 
the northern flicker. 


Sandra L. Vehrencamp 


See also Flicker; Bird (picture: Birds of forests and 
woodlands [Yellow-shafted flicker}. 
Yellowknife (pop. 16,541) is the capital and largest city 
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of Canada’s Northwest Territories. It lies on the shores of 
Yellowknife Bay, a projection at the northern end of 
Great Slave Lake. For location, see Northwest Territo- 
ries (map). Yellowknife is a mining center. Its industries 
include gold mining, prospecting, transportation, and 
tourism. Yellowknife was founded in the mid-1930's and 
incorporated as a city in 1970. G. Peter Kershaw 
Yellowlegs is the name of two species of shore birds 
that have black and white markings and long yellow 
legs. The greater yellowlegs measures about 15 inches 
(38 centimeters) in length, and the /esser yellowlegs is a 
little over 10 inches (25 centimeters) long. Both can be 
seen along shores, ponds, and marshes when they fly 
north in spring. They nest in northern North America. In 
winter, they fly as far south as southern Chile in South 
America. Yellowlegs lay four buff or tan eggs. They have 
a flutelike whistle that hunters imitated to lure them to 
decoys. At one time they became rare because so many 
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The yellowlegs is named for its long yellow legs. In spring, it 
can be seen along shores, ponds, and marshes. 


people hunted them. Now, federal laws protect them 
and they are again becoming common. Fritz L. Knopf 


Scientific classification. Yellowlegs belong to the family 
Scolopacidae. The scientific name for the greater yellowlegs is 
Tringa melanoleuca. The lesser yellowlegs is T. flavipes. 


Yellowstone National Park, the oldest national 
park in the world, is famous for its many natural won- 
ders. The park has more geysers and hot springs than 
any other area in the world. Yellowstone's scenic attrac- 
tions include deep canyons, thundering waterfalls, 
sparkling lakes, and vast evergreen forests broken by 
rolling meadows. Yellowstone is also one of the largest 
wildlife preserves in the United States. It has a greater 
concentration of large and small animals than any other 
area in the United States except Alaska. Bears, elk, and 
bison(American buffaloes) roam the park, and bald ea- 
gles, trumpeter swans, and white pelicans nest there. 
Yellowstone lies in the northwest corner of Wyoming 
and spreads into Idaho and Montana. The park covers 
2,200,000 acres (898,000 hectares). A series of high pla- 
teaus extends across the park, and mountains rise along 
Yellowstone's northern, eastern, and western bound- 
aries. The highest point, Eagle Peak, rises 11,358 teet 
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William S. Keller, Yellowstone National Park 


Yellowstone's natural wonders include sparkling lakes and hot spring terraces. Yellowstone 
Lake, /eft, is the largest high-altitude lake in North America. The gently flowing waters of Minerva 
Terrace, right, deposit minerals that build up large rock terraces, one above the other. 


, Yellowstone National Park 
(3,462 meters) in the Absaroka Range in the east. 


Most of Yellowstone's landscape was created by vol- 
canic eruptions more than 60,000 years ago. A large 
mass of molten rock still lies beneath the surface of the 
park. This rock, called magma, furnishes the heat for the 
park's geysers and hot springs. Yellowstone has more 
than 200 active geysers and thousands of hot springs. 

The government established Yellowstone in 1872. It 
was named for the yellow rocks that lie along the part of 
the Yellowstone River that is north of the park. Over 21 
million people visit Yellowstone yearly. Most of them 
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Park—two from Wyoming and three from Montana. Each 
entrance road connects with the Grand Loop, a 142-mile 
(229-kilometer) road that leads to major points of inter- 
est. The Grand Loop consists of the southern Lower 
Loop and the northern Upper Loop. 

The Lower Loop. The west entrance road joins the 
Lower Loop at Madison Junction. Southbound, the 
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a deep blue center ringed with pale blue, measures 370 
feet (113 meters) in diameter. Small water organisms 
called a/gae give the pool its color. 

The Upper Geyser Basin has a large group of geysers. 
In most years, Old Faithful, the most famous geyser in 
the park, erupts about every 76 minutes. The actual in- 
tervals between eruptions vary from about 30 to 120 
minutes. The geyser sends a stream of boiling water 
more than 100 feet (30 meters) into the air (see Wyo- 
ming [picture]). Other geysers include Castle, Giantess, 
Grand, and Grotto. Morning Glory Pool, one of the 
basin’s most beautiful hot pools, resembles the morn- 
ing-glory flower in color and shape. 

Yellowstone Lake, which lies 7,733 feet (2,357 meters) 
above sea level, is the largest high-altitude lake in North 
America. It measures about 20 miles (32 kilometers) long 
and 14 miles (23 kilometers) wide. The lake has a shore- 
line of about 110 miles (180 kilometers). Geysers and hot 
springs occur along the shore at West Thumb. The Low- 
er Loop follows the shoreline for 21 miles (34 kilome- 
ters), providing a view of the lake’s islands and the rug- 
ged mountains of the Absaroka Range. 

The Grand Canyon of the Yellowstone cuts across the 
landscape for about 20 miles (32 kilometers). This 
canyon reaches a depth of about 1,200 feet (370 meters) 
in some places. The Yellowstone River runs through the 
canyon, creating two waterfalls. The Lower Falls plunges 
308 feet (94 meters) and the Upper Falls 109 feet (33 me- 
ters) into the canyon. Views of the canyon are especially 
beautiful from Artist Point, Grandview Point, and Inspira- 
tion Point. See Yellowstone River. 

The Upper Loop leads north from Canyon witha 
climb through the mountains of the Washburn Range. 
Mount Washburn rises 10,243 feet (3,122 meters) on the 
east. Specimen Ridge, which can be seen from the road 
leading to the northeast entrance, has some of the park's 
most famous petrified forests. The trees there were 
buried during volcanic eruptions about 50 million years 
ago by mudflows and streams carrying suspended earth 
and ash. Minerals from the mud and water seeped into 
the trees and turned them into stone. 

At Mammoth Hot Springs, beautiful terraces are 
formed by gently flowing waters. The waters deposit a 
form of limestone called travertine, building large ter- 
races one above the other. Algae and bacteria give 
some terraces various colors. Minerva Terrace and Opal 
Terrace are among the most beautiful in the area. The 
terraces change through the years as the waters deposit 
calcium carbonate, a mineral that builds up the forma- 
tions. Some springs die, and the terraces become gray 
and lifeless. The Hoodoos are the remains of old hot- 
spring terraces broken up by landslides. 

Obsidian Cliff is a mountain of black glass that was 
formed by molten lava. Rootless vegetation called /- 
chens now cover the glass in many places. 

Norris Geyser Basin consists of hundreds of geysers, 
hot springs, and pools. It is the hottest and most active 
thermal area in Yellowstone. The temperature of the 
water in some of the springs reaches more than 400 °F 
(200 °C). Several geysers may erupt at the same time. 


Plants and wildlife 


Evergreen forests and mountain meadows cover most 
of Yellowstone. The most abundant tree is the lodgepole 
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pine. Forests of Douglas-fir, Engelmann spruce, limber 
pine, and subalpine fir grow in some areas. During the 
summer, the mountain meadows display a variety of 
wildflowers, including the fringed gentian, Indian paint- 
brush, monkey flower, and mountain bluebell. 

More than 275 species of birds and nearly 50 kinds of 
other animals live in the park. Trumpeter swans, blue 
herons, white pelicans, bald eagles, and gulls feed on 
fish in its lakes and rivers. These fish include cutthroat 
trout, grayling, mountain whitefish, and rainbow trout. 

Elk are the most common of the large animals in the 
park. Approximately 31,000 elk live in the park in sum- 
mer. About half of them stay there through the winter, 
but the rest wander south to warmer areas. Yellowstone 
has about 2,400 bison. These animals were widely hunt- 
ed in the United States during the 1800's. The protection 
provided by the park helped save them from being 
killed off completely. Other large animals in Yellowstone 
include black bears, grizzly bears, moose, mule deer, 
bighorn sheep, and cougars. 

In Yellowstone, the balance of nature is maintained 
through natural controls such as disease, weather, and 
competition for food (see Balance of nature). For exam- 
ple, if the park’s elk population becomes too large, many 
of the animals die during winters when food is scarce. 
In addition, park regulations protect the animal and 
plant life from human interference. The feeding of bears 
is prohibited not only because it is dangerous but be- 
cause it disrupts their natural feeding habits. 


Recreational activities 


More than 1,200 miles (1,900 kilometers) of trails pro- 
vide a wide choice of hiking routes through Yellow- 
stone. Park naturalists offer guided hikes and evening 
campfire programs. TW Services, Inc., has a program of 
bus tours, horseback trips, stagecoach rides, and cook- 
outs in summer. 

Fishing in the park’s rivers and lakes is controlled by 
special regulations, and a permit is required. Hunting 
and the use of firearms are prohibited. Boats and canoes 
may be used on most of the lakes. Visitors must obtain a 
permit to use any type of boat or canoe. 

Campgrounds are located at Canyon, Madison Junc- 
tion, Mammoth, Norris Junction, and other sites. A few 
major sites, including Canyon, Old Faithful, Mammoth, 
and Lake, have cottages, cabins, and hotels. Visitors who 
want to camp in the wilderness must have a permit. 

During the winter, a heavy snow covers the park. All 
park roads, except the one connecting the north and 
northeast entrances, are closed. Snowmobiles may be 
used on the park's roads, which are left unplowed but 
are groomed for snowmobile traffic. Cross-country 
skiers and snowshoers can travel over the park's trails. 

Information may be obtained by writing Superintend- 
ent, P.O. Box 168, Yellowstone National Park, WY 82190. 


History 


Yellowstone's landscape was shaped by the action of 
volcanoes and glaciers through millions of years. A 
large mass of magma, which lies about 1 to 2 miles (1.6 
to 3.2 kilometers) below the surface of the park, has 
erupted more than 27 times during the past 2 million 
years. 

A major volcanic eruption occurred in the Yellow- 


560 Yellowstone River 


stone area about 2 million years ago. About 600,000 
years ago, another explosion of magma and gas created 
much of Yellowstone's present-day geography. The 
eruption produced the Yellowstone Caldera, which is a 
huge crater about 47 miles (76 kilometers) long and 28 
miles (45 kilometers) wide. Yellowstone Lake now occu- 
pies part of this crater. 

Glaciers once covered much of the area. The last ones 
melted about 8,500 years ago and filled Yellowstone 
Lake. Outflow from the lake drained northward and 
helped shape the Grand Canyon of the Yellowstone. 

One Indian tribe, the Sheepeaters, is known to have 
lived in the area of the present-day park. Other tribes, in- 
cluding the Bannock, the Crow, and the Blackfeet, 
crossed the area to hunt bison and elk. 

The U.S. government obtained the Yellowstone region 
in 1803 as part of the Louisiana Purchase. John Colter, a 
member of the Lewis and Clark expedition, was the first 
white person to see Yellowstone. He traveled alone on 
foot through the area in 1807 (see Colter, John). Many 
trappers explored the area in the 1830's and 1840's. They 
returned with stories of spouting geysers, hot springs, 
and mudpots. 

In 1870, General Henry D. Washburn, the surveyor 
general of the Montana Territory, led an expedition to 
check out the reports of the trappers. In 1871, a govern- 
ment expedition led by Ferdinand V. Hayden, a geolo- 
gist, documented the unusual features of the area. 

In 1872, Congress passed a bill to establish the park 
and preserve its natural resources. Civilian superintend- 
ents administered the park for the first few years, but 
they were unable to stop widespread hunting and trap- 
ping there. The Army took over control of the park in 
1886 and began to protect the wildlife. A detachment of 
cavalry occupied the park until 1916, when Congress es- 
tablished the National Park Service. Today, the National 
Park Service manages Yellowstone. A superintendent, 
appointed by the director of the park service and assist- 
ed by rangers, naturalists, and a maintenance staff, ad- 
ministers the park. Park headquarters are located at 
Mammoth. 

In 1988, fires raged in Yellowstone. In keeping with 
park policy, the fires were allowed to burn naturally. The 
blaze burned large areas of forests and meadows, which 
have since begun their natural cycle of regeneration. 

Critically reviewed by Yellowstone National Park 

See also National park (picture: The Grand Canyon of 
the Yellowstone). 


Additional resources 


Bauer, Erwin A. and Peggy. Yellowstone. Rev. ed. Voyageur Pr., 
193%; 

Magoc, Christopher J. Ye/lowstone: The Creation and Selling of 
an American Landscape, 1870-1903. Univ. of N. Mex. Pr., 1999. 
Meagher, Mary, and Houston, D. B. Ye//fowstone and the Biology 

of Time: Photographs Across a Century. Univ. of Okla. Pr., 1998. 
Yellowstone River rises near the Continental Divide 
in northwestern Wyoming and flows north into Yellow- 
stone National Park. For location, see Wyoming (physi- 
cal map). There it forms Yellowstone Lake, which covers 
137 square miles (355 square kilometers) at an elevation 
of 7,731 feet (2,356 meters). The lake is one of the largest 
high-elevation lakes in North America. North of the lake, 
the river plunges 109 feet (33 meters) over its upper falls 
and 308 feet (94 meters) over its lower falls into Yellow- 


stone Canyon. Then it flows northeast across the Great 
Plains of Montana. The Yellowstone flows a total dis- 
tance of 671 miles (1,080 kilometers) and joins the Mis- 
souri River on the Montana-North Dakota line. See also 
Montana (picture). Ronald E. Beiswenger 
Yellowthroat is the name of a group of North Ameri- 
can birds with bright orange-yellow throats. There are 
about 13 species. The common yellowthroat is about 5 
inches (13 centimeters) long and has an olive-green 
back. The face of the male has a black mask with a white 
border above it. Common yellowthroats breed through- 
out North America. They spend the winter from north- 
ern California to South Carolina and Central America. 
The birds live in wet grassy or marshy areas, where they 
can hide among the tall reeds. They nest on or near the 
ground. The female usually lays four eggs. 

Belding’s yellowthroat has solid yellow underparts 
and a yellow border on the black mask of the male. It 





Tom Edwards, Animals Animals 


The yellowthroat is about as big as a small wren. It lives in wet 
areas among tall reeds, where it can hide easily. 


lives in wetlands of Baja California, Mexico. 
Sandra L Vehrencamp 


Scientific classification. Yellowthroats belong to the sub- 
family Parulinae in the emberizid family, Emberizidae. The scien- 
tific name for the common yellowthroat is Geoth/ypis trichas. 
Belding’s yellowthroat is G. be/dingi. 


Yeltsin, Boris Nikolayevich (1931- ), was presi- 
dent of Russia from 1991 to 1999. He took office when 
Russia became independent following the collapse of 
the Soviet Union in 1991. In 1990 and 1991, while Russia 
was still a republic of the Soviet Union, he headed the 
Russian republic’s legislature. Yeltsin played a major 
role in the breakup of the Soviet Union. In December 
1991, Yeltsin and the presidents of the Soviet republics 
of Belarus and Ukraine 
formed the Common- 
wealth of Independent 
States (C1.S.). They de- 
clared the Soviet Union 
had ceased to exist. The 
Soviet Union’s leader, 
Mikhail S. Gorbachev, re- 
signed, and the Soviet 
Union was dissolved. 
Yeltsin was born in 
Sverdlovsk (now Yekaterin- 
burg). In 1955, he graduat- 
ed from Ural Polytechnic 
Institute. He joined the 
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“Communist Party in 1961. He became head of the local 
party in Sverdlovsk in 1976 and, in 1985, chief of the par- 
ty organization in Moscow and a member of the party's 
ruling Politburo. The party removed Yeltsin from these 
posts in 1987 because of his radical policies and his criti- 
_cism of Gorbachev's more cautious ones. In 1989, Yeltsin 
won a seat in the new Soviet national legislature. In 
1990, he resigned from the Communist Party. 

In August 1991, a group of conservative Soviet Com- 
munist officials staged a coup against Gorbachev. Yeltsin 
_ led opposition to the coup. The coup failed after three 
days. Yeltsin's role in defying the coup earned him in- 
creased power and prestige both at home and abroad. 

As president, he supported major economic reforms, 
including a move to free enterprise. Yeltsin and his pro- 
gram faced opposition from Russia’s increasingly anti- 
reform parliament. In a referendum of April 1993, a ma- 
jority of voters expressed confidence in Yeltsin and his 
program for economic change. But opposition in parlia- 
ment continued. In September 1993, Yeltsin dissolved 
parliament. In December, voters elected a new parlia- 
ment and approved a new constitution. Yeltsin remained 
president. In 1996, he was elected to a second term. 

Russias transition to a market economy proved diffi- 
cult, and Yeltsin maneuvered to maintain control of the 
country. In 1998, he abruptly fired his prime minister, 
Viktor S. Chernomyrdin. Over the next year and a half, 
Yeltsin appointed and then dismissed three different 
prime ministers. In 1999, the State Duma considered im- 
peaching Yeltsin for a number of his actions. The Duma 
voted against impeachment. 

In August 1999, Yeltsin appointed Vladimir V. Putin as 
prime minister. On the last day of 1999, Yeltsin resigned 
and named Putin acting president. Stuart D. Goldman 
Yemen is a country in the southern part of the Arabian 
_ Peninsula. The Gulf of Aden borders Yemen on the 
south and the Red Sea on the west. Most of the people 
_ of Yemen are Arab Muslims. 

Sanaa is Yemen’s capital and largest city. Aden is an 
important port and oil center. Most of Yemen is hot and 
dry, though there are a few fertile areas where the land 
can be farmed. The high interior of northwestern Yemen 
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is the most beautiful and best-cultivated part of Arabia. 

Most of the workers in Yemen are farmers or craft- 
workers, but employment in modern businesses is 
growing. The country is famous for its Mocha coffee. 
Yemeni craftworkers have been famous for their textiles, 
leatherwork, and ironwork since ancient times. 

In 1990, two nations—Yemen (Aden), also called South 
Yemen or Southern Yemen; and Yemen (Sanaa), also 
known as North Yemen or Northern Yemen—merged to 
form Yemen. Yemen’s full name in Arabic, the country’s 
official language, is Al-Jumhuriyah al Yamaniyah (the Re- 
public of Yemen). 


Government 


National government. A president heads the gov- 
ernment of Yemen. The president is elected by the peo- 
ple to a seven-year term and can be reelected only once. 
The president appoints a vice president, cabinet mem- 
bers, and a prime minister. Parliament consists of a 
House of Representatives and a Consultative Council. 
The people elect the 301 members of the House of Rep- 
resentatives to six-year terms. The president appoints 
the 60 members of the Consultative Council. 

Local government. Yemen has 20 provinces, which 
are headed by governors appointed by the president. 
The provinces have smaller divisions called districts. 
Members of both provincial and district councils are 


Facts in brief 


Capital: Sanaa. 

Official language: Arabic. 

Area: 203,850 mi? (527,968 km’). Coastline—about 1,020 mi (1,642 
km). 

Elevation: Highest—12,336 ft (3,760 m). Lowest—sea level. 

Population: Fstimated 2002 population—19,391 ,000; density, 95 
per mi? (37 per km’); distribution, 74 percent rural, 26 percent 
urban. 1994 census—14,587,807. 

Chief products: Agricul/ture—coffee, fruits, grains, khat, vegeta- 
bles. Manutacturing—building materials, handicrafts. 
Mining—petroleum. 

Flag: Red, white, and black horizontal stripes. See Flag (picture: 
Flags of Asia and the Pacific). 

Money: Basic unit—rial. One hundred fils equal one rial. 
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Sanaa is the capital of Yemen. 
The city is enclosed by a wall. 
Tratfic enters and leaves 
through one of eight gates. 
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elected by the people. The president appoints city 
mayors. 


People 


Most of Yemen's people are Arabs. The rest are Paki- 
stanis, Eritreans, Somalis, or Indians. Most of the people 
are Muslims of the Zaydi or Shafii sects. The Zaydis live 
in northwestern Yemen. They have long been associated 
with the government and the military. The Shafii sect has 
a powerful merchant class. The division between the po- 
litically powerful Zaydis and the wealthy Shafiis has 
caused bitterness between them. Clan relationships are 
also very important to most Yemenis. Feuds between ri- 
val clans divide many areas of the country. 

Way of life. Most people of Yemen make a living as 
farmers or herders. Farmers grow crops in the highland 
valleys and scattered oases. Herders raise sheep in the 
drier regions. Many people make a living by doing craft- 
work. These workers produce handicrafts in small, one- 
room shops. They make such articles as inlaid jambiyas 
(daggers), wooden chests, brassware, and jewelry. 

On the coasts and on Socotra Island, many people 
live by fishing. The men spear fish near the shore from 
dugout canoes called sambugs, or net them in deeper 
water from single-sail dhows. 

Many of Yemen's young men leave the country to 
seek work. Most of them are employed in Saudi Arabia 
or other countries of the Arabian Peninsula. 

Some city people reside in modern houses or apart- 
ment buildings, and many others live in one-story brick 
houses. Some farm families live in towns, such as Sayun, 
that have mud-brick houses three or four stories high. 
Others live in small villages close to the land they farm. 





Near the Red Sea coast, many people live in straw huts. 
Food and clothing. Rice, bread, vegetables, lamb, 
and fish are the chief foods in Yemen. The national dish 

is a spicy stew called sa/ta. 

Almost all the men of Yemen and many of the women 
chew the leaves of a plant called the khat(also spelled 
kat or gat) These leaves contain a stimulant, and they 
produce a mild intoxication or euphoria (feeling of well- 
being). Groups of men and groups of women get to- 
gether most afternoons for a session of khat chewing. 

Some Yemenis, especially those in the cities, wear 
Western-style clothing. Many others wear more tradi- 
tional Arab clothing. The men’s garments include cotton 
breeches or a striped futa (kilt). Many men wear skull- 
caps, turbans, or tall, round hats called tarbooshes. 
Many women wear long robes, black shawls, and veils. 

Education. Less than half the people of Yemen 15 
years of age or older can read and write. For the coun- 
try's literacy rate, see Literacy (table: Literacy rates). Pub- 
lic schools exist in cities and larger towns. In rural areas, 
most education takes place in Muslim religious schools. 
Yemen's first university, the University of Sanaa, was 
established in 1970. Another university is located in 
Aden. 


Land 


Yemen has flat land along the west and south coasts 
and high land inland. Beyond the inland hills and cliffs 
stretches the Rub al Khali (or Empty Quarter), a sandy 
desert that extends into Saudi Arabia. 

The coastal plain along the Red Sea is called the 7iha- 
mah. \t extends inland from the Red Sea for 20 to 50 
miles (32 to 80 kilometers). The Tihamah is hot and hu- 
mid, and few people live there. Temperatures range 
from 68 to 130 °F (20 to 54 °C). 

A few rocky hills border the Tihamah on the east. 
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Aden has many streets lined with traditional Arab-style build- 
ings. The city is an important port and oil center. 
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The Hadhramaut region of central Yemen is one of the parts 
of the country that have some fertile areas. But most of Yemen is 
hot and dry. 


Then, cliffs rise steeply. Rains have cut into the cliffs, 
forming deep valleys called wadis. 

East of the cliffs is an area called the High Yemen. 
Broad valleys and plateaus lie 6,000 feet (1,800 meters) 
above sea level. They are surrounded by steep moun- 
tains that rise as high as 12,336 feet (3,760 meters). The 
high altitude makes the region much cooler than the Ti- 
_ hamah. East of the mountains, the land slopes toward 
the desert of Saudi Arabia. 

The coastal plain along the Gulf of Aden is mostly 
sand but has a few fertile areas. Jt varies from about 5 to 
10 miles (8 to 16 kilometers) in width. 

A dry, hilly plateau borders the Gulf of Aden coastal 
plain. The plateau is cut by wadis that have some rich 
farmland. For example, the land between Sayun and 
Tarim in the Hadhramaut region in eastern Yemen is a 
farming area. The desert lies north of the plateau. 

Rainfall averages 5 inches (13 centimeters) in Aden on 
the south coast. The High Yemen gets 10 to 15 inches (25 
to 38 centimeters) of rain a year. It is not uncommon for 
desert areas to receive no rain for five years or more. 


Economy 


Much of the economy of Yemen depends on exten- 
sive foreign aid and on the wages sent home by the 
many Yemenis who work in other parts of the Arabian 
Peninsula. Farming and the petroleum industry also con- 
tribute to Yemen's income. 

The hills and highlands of northwestern Yemen are 
the most productive farming area. Farmers raise such 
food grains as wheat, barley, and durra (a sorghum). 
They also raise a variety of fruits, including apricots, ba- 
nanas, citrus fruits, grapes, papayas, and pomegranates. 
They grow beans, lentils, onions, and tomatoes in gar- 
dens. People on the Tihamah raise durra and some 
dates and cotton. Agriculture in southern Yemen is limit- 
ed to the few areas with underground water for irriga- 
tion. Farmers grow three or four crops a year of barley, 
millet, sesame, sorghum, and wheat. Since the early 
1980's, the Yemenis have worked to turn desert areas 
into farmland by means of dams, irrigation, and other 
water and agricultural development projects. 

Khat is the leading cash crop of Yemen. It comes trom 
the leaves of a woody shrub that grows in the highlands. 
Coffee is another important cash crop. Coffee plants 
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grow on terraces cut into the hills. Ancient agueducts 
(water channels) carry water to the terraces. 

Adenss oil refinery and port provide Yemen with 
much of its income. The oil refinery processes oil 
shipped from other countries, mostly those on the Per- 
sian Gulf. Ships of many nations use the port for refuel- 
ing, repairs, and transferring cargoes. 

Until the early 1980's, Yemen had almost no other in- 
dustry. But large petroleum deposits were found in the 
northwestern part of the country, and petroleum mining 
is growing in importance. Construction is also a grow- 
ing industry. Construction projects include new facto- 
ries, hotels, office buildings, schools, and roads. 

Many goods in the country are still made by hand. 
The people weave and dye cloth, and make rope, glass- 
ware, harnesses, saddles, and pottery. They sell their 
goods in the village bazaars (marketplaces). 

Trucks and automobiles provide most of the land 
transportation in Yemen. But many people still use cam- 
els, donkeys, and horses. 


History 


According to Arab tradition, Semitic people invaded 
what is now northwestern Yemen about 2000 B.C. They 
brought farming and building skills to the herders who 
lived there. About 1400 B.C., an important trade route 
began forming. Caravans carrying pearls and spices 
passed through Yemen. Cities, castles, temples, and 
dams were built during this time. The Queen of Sheba 
ruled Yemen during the 900's B.C. 

Yemen's prosperity ended in the A.D. 300's. Local 
chieftains fought among themselves, and Abyssinia 
(Ethiopia) invaded Yemen. The next 1,300 years were 
marked by fighting between Yemeni tribes and religious 
groups, and against invading Egyptians and Turks. In the 
600's, the Prophet Muhammadss son-in-law, Ali, intro- 
duced Islam to the people. In A.D. 897, an imam (ruler) 
became the political and religious leader of Yemen. 

The Ottoman Empire, centered in Asia Minor (now 
Turkey), took over Yemen in 1517, and it had varying de- 
grees of control for more than 400 years. The Treaty of 
Lausanne ended Turkish rule in 1924. By that time, the 
Turks were holding only northwestern Yemen. The rest 
of the country had been taken over by the British. The 
land freed from the Turks was called Yemen, though it 
was only part of what is now the country of Yemen. It 
later became Yemen (Sanaa), and the Jand under British 
control became Yemen (Aden). 

Formation of Yemen (Aden). The United Kingdom 
seized Aden in 1839, after people from the town robbed 
a wrecked British ship. Aden became an important refu- 
eling stop for British ships going to India by way of the 
Suez Canal and Red Sea. Aden was ruled from British In- 
dia until 1937, when it became a British crown colony. 

To protect Aden from take-over by the Ottomans, the 
United Kingdom extended its control to the tribal states 
in the region around Aden. The United Kingdom signed 
treaties with the tribal leaders, promising protection and 
aid in return for loyalty. The region came to be known as 
the Aden Protectorate. 

In 1959, six tribal states in the protectorate formed the 
Federation of the Arab Emirates of the South. The United 
Kingdom signed a treaty with the federation, promising 
to grant independence. The date for independence was 
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Jater set for 1967. Meanwhile, the British controlled the 
federation’s foreign policy and provided military protec- 
tion and economic aid. In 1962, the name of the federa- 
tion was changed to the Federation of South Arabia. By 
1965, Aden and all but four of the tribal states in the pro- 
tectorate had joined the federation. 

In the early 1960's, the United Kingdom tried to form a 
representative government that would rule the federa- 
tion after independence. But radical Arab nationalist 
leaders in Aden and tribal leaders in the protectorate 
both wanted to rule. The radicals began a terror cam- 
paign against the British and the tribal leaders. Two radi- 
cal groups, the National Liberation Front (NLF) and the 
Front for the Liberation of Occupied South Yemen 
(FLOSY), also fought each other. 

In late 1967, the federation government collapsed. The 
United Kingdom announced that it would withdraw its 
troops and give power to any group that could set up a 
government. The NLF emerged as the most powerful 
group in the federation. On Nov. 30, 1967, the last British 
troops were withdrawn, and the NLF formed a govern- 
ment. The NLF proclaimed the federation an independ- 
ent country—the People’s Republic of South Yemen. In 
1970, the name was changed to the People’s Democratic 
Republic of Yemen. The country was often referred to as 
Yemen (Aden), South Yemen, or Southern Yemen. 

After independence, the NLF became the National 
Front, which merged with several smaller political 
groups in 1975 and formed the United Political Organi- 
zation National Front (UPONF). In 1978, the groups that 
made up UPONF reorganized as the Yemeni Socialist 
Party (YSP). The leaders of Yemen (Aden) favored some 
political principles of Karl Marx, one of the founders of 
Communism. Yemen (Aden) developed strong ties with 
the Soviet Union, Cuba, and other Communist countries. 
These countries provided much aid to Yemen (Aden). 

In 1986, civil war broke out in Yemen (Aden) between 
the government and a group holding more extreme 
Marxist views than those held by the government. The 
extreme group won and took control of the government. 

Formation of Yemen (Sanaa). On Sept. 26, 1962, mil- 
itary officers supported by Egypt overthrew the ruling 
imam in what is now northwestern Yemen—then called 
Yemen—and set up a republic. The officers named the 
country the Yemen Arab Republic. It became informally 
known as Yemen (Sanaa), North Yemen, or Northern 
Yemen. The imam’s forces—called royalists—fought from 
their bases in the mountains to try to regain control of 
the government. They were supported by Saudi Arabia. 
But the republicans, supported by Egypt, ruled most of 
Yemen (Sanaa). The fighting ended in 1970. The republi- 
cans set up a new government that included republi- 
cans and royalists. In 1974, army leaders took control of 
the government of Yemen (Sanaa). They were conserva- 
tives who opposed Communism. 

Unification. In September 1972, strained relations be- 
tween Yemen (Aden) and Yemen (Sanaa) led to fighting 
along the border they shared. But an Arab League mis- 
sion was able to bring about a cease-fire. In October, 
representatives of the two countries signed a peace 
agreement and an agreement on eventual unification. 
Committees were set up to discuss details of the unifica- 
tion. But continued fighting through the 1970's interrupt- 
ed the talks. Yemen (Aden) also was involved in fighting 


with Oman, its eastern neighbor. These clashes went 
badly for Yemen (Aden), and in the 1980's it adopted a 
more peaceful foreign policy. 

Unification talks between Yemen (Aden) and Yemen 
(Sanaa) continued through the 1980's, and the two coun- 
tries increasingly cooperated in economic and adminis- 
trative matters. In 1990, they officially merged and be- 
came the country of Yemen. But disagreements between 
supporters of the united country's president, who was 
from North Yemen; and its vice president, from South 
Yemen, led to a civil war between northerners and 
southerners in May 1994. The fighting caused thousands 
of deaths and much destruction. Troops loyal to the 
president won the war in July, and the country remained 
united. Robert Geran Landen 

See also Aden; Sanaa. 

Yen is the monetary unit of Japan. Coins in denomina- 
tions of 5, 10, 50, 100, and 500 yen are commonly used. 
Paper money is printed in denominations of 1,000; 5,000; 
and 10,000 yen. The sen and rin, smaller denominations 
of the yen, were removed from circulation in 1954 but 
are used as units for calculation. R. G. Doty 

Yenisey River, yen uh SAY, flaws through Siberia, a 
part of Russia (see Russia lterrain map)). The Yenisey 
travels 2,543 miles (4,093 kilometers) from its origin in 
the Sayan Mountains of southern Siberia to its mouth on 
the Arctic coast. After the river leaves the mountains, it 
flows north. It enters the Kara Sea through an estuary 
(broad river mouth) about 200 miles (320 kilometers) east 
of the Gulf of Ob (Obskaya Guba). Ocean steamers go 
400 miles (640 kilometers) up the river to Igarka, a lum- 
ber port. There are two hydroelectric stations along the 
river. Craig ZumBrunnen 

Yeoman, YOH muhn, was a retainer (dependent) of a 
feudal lord during the late Middle Ages in England. In 
the early 1400's, the name was used for officials in the 
households of nobles and for small freeholders and 
farmers ona feudal manor. By the Tudor period (1485- 
1603), yeomen had become an independent class of 
small landowners and farmers. They were superior in 
status to ordinary villagers and workers but ranked be- 
low gentlemen and squires. During the late 1700's, men 
of this class formed their own cavalry groups, called 
yeomanry. The yeomanry were officially organized by an 
Act of Parliament in 1794. 

In 1485, King Henry VII organized the Yeomen of the 
Guard, who formed a bodyguard to the monarch of Eng- 
land. Today, the Yeomen still serve as royal bodyguards 
on formal occasions, but their duties are purely ceremo- 
nial. Enlisted men wear colorful costumes—and carry 
weapons—that date back to the late 1400's and the 
1500's. According to tradition, a visiting grand duke in 
1669 was astonished by the large amounts of beef that 
the Yeomen Warders of the Tower of London con- 
sumed. He nicknamed them beefeaters, which they are 
still called today. See Tower of London. 

An appointment to the Yeomen of the Guard is hon- 
orary. Members are chosen from the officers and enlist- 
ed men of the United Kingdom’s regular armed forces. 
In the United States Navy, petty officers performing cler- 
ical work have the rating of yeoman. Richard P. Abels 
Yerevan, yéHR uh VAHN (pop. 1,114,000), is the capital 
and largest city of Armenia. Its name is also spelled Ere- 
van. Yerevan lies on the Razdan River (see Armenia 












» [map)). Yerevan is an important cultural and scientific 
center. It has a university and several colleges, libraries, 
museums, theaters, and scientific research institutes. 
The city’s products include chemicals, clothing, food, 
| liquor, machinery, and synthetic rubber. 
| Archaeological evidence suggests that a fortress was 
- built at what is now Yerevan in the 780's B.C. From the 
| A.D. 1400's to the 1800's, Yerevan stood on the border of 
\ the rival Persian and Ottoman powers, and was fre- 

quently destroyed. Leslie Dienes 

See also Armenia (picture: Armenian shoppers). 

Yerkes, YUR keez, Robert Mearns, murnz(1876- 
1956), was an American psychologist known for his re- 
search on the behavior of apes. His most important 
book is The Great Apes: A Study of Anthropoid Life 
(1929), which his wife, the botanist Ada Watterson 
Yerkes, helped him write. The book describes the anato- 
my, behavior, and intelligence of chimpanzees, gorillas, 
and other apes. During 1923 and 1924, Yerkes raised two 
chimpanzees in his home. He wrote A/most Human 
(1925) and coauthored Chimpanzee Intelligence and Its 
_ Vocal Expressions (1925) based on this experience. 

In 1929, Yerkes founded an ape-breeding colony and 
research facility in Orange Park, Florida. He also became 
the center's first director. It is now in Atlanta, Georgia, 
and is called the Yerkes Primate Research Center. 
Yerkes was born on May 26, 1876, in Breadysville, 

_ near Hatboro, Pennsylvania. He taught psychology at 
Harvard University from 1902 to 1917 and at Yale Univer- 
_ sity from 1924 to 1944. 
Yerkes Observatory, YUR keez, is an astronomical 
_ observatory operated by the University of Chicago in 
Williams Bay, Wisconsin. It houses three telescopes. 
Two are reflecting telescopes, one with a mirror 4] 
_ inches (104 centimeters) in diameter and the other with a 
_ mirror 24 inches (61 centimeters) in diameter. The third 
is a refracting telescope with a lens 40 inches (102 cen- 
timeters) in diameter. The refracting telescope, the 
_ largest of its kind in the world, is 63 feet (19 meters) 
long. A dome 90 feet (27 meters) in diameter protects it. 
_ Yerkes Observatory is famous for its accurate meas- 
urements of the distances of stars. These measurements 
| were first made by the American astronomer Frank 
Schlesinger. The observatory’ first director, George E. 
_ Hale, achieved advances in solar physics. The observa- 
_ tory is also noted for its studies of infrared radiation, 
interstellar matter, stellar photometry (light measure- 
ment), stellar spectra, and theoretical astrophysics. Yer- 
kes is the administrative headquarters for the Center for 
Astrophysical Research in Antarctica, a National Science 
Foundation center. Hale founded the observatory in 
1895 with a large donation from Chicago businessman 
Charles T. Yerkes. 
See also Hale, George Ellery. 
Yeti. See Abominable Snowman. 
Yevtushenko, viv too SHEHNG koh, Yevgeny, 
yehv GEH nee (1933- ), is a Russian poet. Most of his 
works are directed toward people who grew up in the 
Soviet Union after World War Il ended in 1945. Yevtu- 
shenko is a master of technique and uses straightfor- 
ward language. 

Yevtushenko became famous in the West as one of 
the first Soviet writers to criticize Soviet society. He won 
worldwide fame with “Babi Yar’ (1961), a tribute to Soviet 


Donald Symons 


Critically reviewed by Yerkes Observatory 
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Jews massacred by the Nazis in 1941 (see Babi Yar). The 
poem was remarkable for its open attack on anti-Semi- 
tism, a topic avoided by most Soviet writers. His works 
include a novel in verse and prose, Wi/d Berries (1981); 
the long poem Fuku (1985); and The Collected Poems, 
1952-1990 (1991). Yevtushenko was born on July 18, 1933, 
in Zima, near Irkutsk. Anna Lisa Crone 

Yew is the name of a group of evergreen trees and 
shrubs. The leaves of yews are flat, pointed needles, 
dark green on top and pale green beneath. They spread 
apart in two rows along the stem. A yew's scaly bark has 
reddish-brown coloring. The purplish-black seeds pos- 
sess scarlet coverings, making them resemble small 
olives. The bark, needles, and seeds of yews are poiso- 
nous. In some cases, yew trees grow large and live for 
hundreds of years. 

Yews have tough, elastic wood. The heartwood pos- 
sesses an orange-red color and a grain almost as beauti- 
ful as that of mahogany. People use polished yew wood 
in the manufacture of tables. 

Yews grow around the world. The English yewis 
found in Europe, Asia, and Africa. Many yews stand near 
the English Channel, where the chalky soil seems to fur- 
ther their growth. In the Middle Ages, English archers 
made excellent longbows out of yew wood. Yew trees 
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The American yew, or ground hemlock, grows in North Amer- 
ica. People often use its branches for Christmas decorations. 


have often grown in English churchyards. Branches of 
the trees served as funeral decorations, and were 
twined into wreaths for the heads of the mourners. For 
this reason, the yew has often symbolized sadness. 

The tall western, or Pacific, yew grows in western 
North America. People use its wood for cabinetwork 
and canoe paddles. Another North American species, 
the American yew or ground hemlock, is a low, strag- 
gling shrub. The Asian Japanese yew grows more in the 
form of a shrub. James D. Mauseth 


Scientific classification. Yews belong to the family Taxaceae. 
The scientific name for the English yew is Taxus baccata. The 
western yew is 7. brevifolia, the American yew is I. canadensis, 
and the Japanese yew is [. cuspidata. 


See also Conifer; Plant (picture: Japanese yew); Taxol. 
Yi dynasty. See Korea (The Choson dynasty). 
Yiddish language is a language of European Jews 
and their descendants. Yiddish has been the language ot 
the As/fkenazim for about 1,000 years. The Ashkenazim 
are Jews primarily of central and eastern European ori- 
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gin. Yiddish is generally classified as a Germanic lan- 
guage, like English, German, Dutch, and the Scandina- 
vian tongues—Icelandic, Danish, Norwegian, and 
Swedish. However, Yiddish is written in Hebrew charac- 
ters from right to left like Hebrew and Aramaic, two Se- 
mitic languages used by the Jews. 

Yiddish developed among Jews who spoke Judeo- 
Old-French and Judeo-Old-lItalian, Jewish dialects of the 
medieval French and Italian languages. These Jews mi- 
grated to German-speaking regions and later eastward 
to Slavic lands, including Poland and Russia. Yiddish de- 
veloped from the resulting blend of medieval German 
city dialects with French, Italian, Slavic, and Hebrew-Ara- 
maic elements. Yiddish became the most widely spoken 
of all Jewish languages. It is estimated that almost 90 
percent of the Jews in Europe spoke Yiddish during the 
late 1800's and early 1900's. 

A highly developed Yiddish culture emerged over the 
centuries. This culture was expressed in folklore and 
folk songs, religious and political publications, educa- 
tional institutions, theater, and motion pictures. Most 
important, Yiddish culture gave birth to a rich and im- 
portant literature. The Nazis, during their rule in Ger- 
many from 1933 to 1945, effectively destroyed European 
Yiddish civilization. 

Millions of Yiddish-speaking European Jews immi- 
grated to the United States and Canada during the late 
1800's and the early 1900's. Their language was influ- 
enced by English and, in turn, Yiddish contributed many 
words to the American language. Words taken from Yid- 
dish include bagel, kibitz, and klutz. Dorothy S. Bilik 

See also Yiddish literature. 


Additional resources 


Blech, Benjamin. 7he Complete Idiot's Guide to Learning Yiddish. 

Alpha Bks., 2000. 

Bluestein, Gene. Anglish/Yinglish: Yiddish in American Life and 

Literature. 2nd ed. Univ. of Neb. Pr., 1998. 

Rosten, Leo C. The Joys of Yiddish. 1968. Reprint. Pocket Bks., 

2000. 

Yiddish literature is the literature of Jews who write 
and speak the Yiddish language. Yiddish literature origi- 
nated in the late 1200's and reached its peak in the late 
1800's and early 1900's. 

The earliest Yiddish literature took the form of expla- 
nations, interpretations, and translations of the Hebrew 
Bible and other traditional religious and ethical writings. 
The invention of the printing press had an enormous ef- 
fect on this literature in the 1500's. Many guides to 
morals and customs, religious poetry, prayer books, and 
poems on Biblical subjects were published beginning in 
the mid-1500's. Perhaps the most important and popular 
work of this period was the 7senerene, or Women's 
Bible (1590). Although a few Yiddish writers produced 
knightly romances, historical poems, and other nonreli- 
gious works, until the 1800's Yiddish literature focused 
primarily on ethical and religious subjects. 

Three important Yiddish writers appeared in the late 
1800's and early 1900's. They were Mendele the Book- 
seller, the pen name of Shalom Jacob Abramovich; Isaac 
Leib Peretz; and Sholem Aleichem, the pen name of 
Shalom Rabinowitz. The novels, stories, and plays of 
these writers are rooted in the world of the shte¢/(small 
Jewish town). Their works typically describe social con- 
flicts within the community and the challenges from the 


non-Jewish world to traditional Jewish life. 

Between the end of World War | in 1918 and the start — 
of World War II in 1939, Yiddish literature flourished in 
such eastern European cities as Moscow; Warsaw, 
Poland; Vilnius, Lithuania; and Kiev, Ukraine, then part of 
the Soviet Union. New York City also became an impor- 
tant center, especially for Yiddish poetry. Outstanding 
writers of the period included Sholem Asch, Israel 
Joshua Singer, Moshe Kulbak, and David Bergelson in 
Eastern Europe; and Moshe Leib Halperin and Mani 
Leib in the United States. Many Yiddish writers were 
among the 6 million Jews killed by the Nazis during the 
Holocaust (1939-1945). The government of the Soviet 
Union often imprisoned Yiddish writers. Many, includ- 
ing Bergelson, were executed in 1952. 

Interest in Yiddish literature has increased in the late 
1900's, partly because of the availability of good transla- 
tions. In addition, such writers as Jacob Glatstein, Chaim 
Grade, and Isaac Bashevis Singer kept the Yiddish liter- 
ary tradition alive. In 1978, Singer, the younger brother 
of Israel Joshua Singer, became the first Yiddish writer 
to receive the Nobel Prize for literature. The United 
States and Israel are the main centers for Yiddish litera- 
ture today. Dorothy S. Bilik 

See also Asch, Sholem; Sholem Aleichem; Singer, 
Isaac Bashevis; Yiddish language. 

YMCA. See Young Men’s Christian Association. 
Yo-yo is a small toy that has been popular in the United 
States and Europe since the 1930's. It consists of two 
round, flat pieces of wood or plastic joined at the center 
by a small peg. A string is attached to the peg and winds 
around it. The player ties the free end of the string to 
one finger. The yo-yo spins in and out of the hand as the 
string unwinds and rewinds. Players can perform tricks 
with the yo-yo because the string is looped around the 
peg rather than permanently attached. The loop permits 
the yo-yo to spin in place. 

The word yo-yo originated in the Philippines and 
means “come back.” People in the Philippines used the 
yo-yo as both a weapon and a toy. In the West, people 
have had toys like yo-yos for at least 3,000 years. In the 
late 1920's, the name yo-yo became associated with an 
improved yo-yo developed in the United States by Don- 
ald F. Duncan. Rachel Gallagher 
Yoga is a term that has two meanings. It is both (1) a 
school of thought in the Hindu religion and (2) a system 
of mental and physical exercise developed by that 
school. Followers of the yoga school, who are called yo- 
gis or yogins, use yoga exercise to achieve their goal of 
isolation of the soul from the body and mind. A large 
number of non-Hindus in Western countries practice 
some form of yoga exercise in hope of improving their 
health and achieving peace of mind. The word yoga 
means discipline in Sanskrit, the classical language of In- 
dia. 

According to the yoga school, every human being 
consists of prakrtiand purusha. Prakrti includes a per- 
son’s body, mind, and ego (conscious self). Purusha is 
pure, empty consciousness—the soul. The yoga school 
teaches that the soul is completely separate from the 
rest of a person, but that the person does not realize it. 
Human beings suffer because they wrongly believe that 
their soul is bound to their body and mind. The yoga 
school, through yoga exercise, aims to give people pra- 








Shostal 
Yoga includes exercises and postures that its followers believe 
help isolate the soul from the body and mind. The yogi shown 
here is meditating while sitting in the lotus position. 


jna(understanding) of the meaning of their soul. After a 
person has obtained this understanding, his or her soul 
will gain moksha (release) from the samsara (cycle of re- 
_ birth) in which Hindus believe. 

A yogi, under the guidance of a guru (teacher), goes 

_ through eight stages of training on the way to moksha. 
The yogi learns: (1) disciplined behavior, called yama; (2) 
positive values (niyama);(3) bodily postures, such as the 
lotus position (asana);(4) control of breathing (prana- 
yama); (5) control of the senses (pratyahara); (6) fixing of 
the mind on a chosen object (dharana/; and (7) medita- 
tion (dhyana). The eighth stage, called samadhi. is a state 
of concentration in which yogis realize that their soul is 
pure and free, and empty of all content. A yogi who has 
completed these eight stages has reached kaivalya. 
Kaivalya is total isolation of the soul from the body, from 
all other souls, and from all of nature. 

Various forms of yoga have become popular in the 
United States and Europe. Transcendental Meditation is 
a simplified version of the yoga of Hinduism. Bhakti- 

_ yoga involves the dedication of all actions and thoughts 
to a chosen god. Members of the Hare Krishna move- 
ment practice bhakti-yoga by dedicating themselves to 
the god Krishna. Hatha-yoga, which stresses difficult 
bodily postures and breathing techniques, has become 
popular as a method of gaining better health. People 
also study hatha-yoga for the unusual control some yo- 
gis develop over such functions as metabolism and 
blood flow. Charles S. J. White 

See also Hinduism; Meditation. 


Additional resources 


Feuerstein, Georg. The Shambhala Encyclopedia of Yoga. 
Shambhala, 1997. The Yoga Tradition. Hohm Pr., 1998. 
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Luby, Thia. Children’s Book of Yoga. Clear Light Pubs., 1998. 
Younger readers. 

Sivananda Yoga Vedanta Center. Yoga Mind and Body. D K Pub., 
1996. 


Yogurt, also spelled yoghurt, is a smooth, semisolid 
dairy product made from milk. It has a high acid content 
and thick curd. Yogurt ranks as a popular food in many 
parts of the world. People in Iran, Turkey, and some oth- 
er countries of the Middle East have eaten yogurt for 
thousands of years. Yogurt consumption in the United 
States increased considerably in the late 1900's. 

Yogurt may be made from the milk of buffaloes, cows, 
goats, or other cud-chewing animals. In the United 
States, commercial yogurt is made from cows’ milk. Yo- 
gurt makers add two types of bacteria to milk to make 
yogurt. These bacteria, called Lactobacillus bulgaricus 
and Streptococcus thermophilus, multiply at carefully 
controlled temperatures and cause milk to ferment 
(ripen). During the fermentation process, the bacteria 
change /actose (milk sugar) into /actic acid. Lactic acid 
causes fluid milk to thicken, resulting in yogurt. 

The high acid content of yogurt gives the product a 
sour taste that many people enjoy. However, many oth- 
ers prefer yogurt that has been sweetened with fruit fla- 
voring. Yogurt has the same nutritional elements as milk. 
Some unflavored yogurt contains only a few calories per 
serving and is popular for low-calorie diets. 

Some people make yogurt at home. They use com- 
mercial yogurt or bacteria from special laboratories to 
start fermentation. Several firms manufacture yogurt- 
making machines for home use. Michael F. Hutjens 
Yokohama, you kuh HAH muh (pop. 3,426,506), is a 
Japanese port and a major center of commerce and in- 
dustry. Among the cities of Japan, only Tokyo has more 
people. Yokohama lies about 20 miles (32 kilometers) 
south of Tokyo, on the island of Honshu (see Japan [po- 
litical map|). Yokohama is the capital of Kanagawa Prefec- 
ture. A prefecture is a political unit in Japan. 

Yokohama covers 163 square miles (421 square kilo- 
meters) on the western shore of Tokyo Bay and on the 
slopes of the surrounding hills. Downtown Yokohama 
occupies a triangular plain. The plain is bordered by 
narrow streams on two sides and by the bay on the third 
side. Residential areas of the city lie among the hills. 

Yokohama has a number of gardens, libraries, parks, 
and theaters. Universities in the city include Kanagawa 
University, Kanto Gakuin University, Yokohama Munici- 
pal University, and Yokohama National University. 

The city faces such problems as air and water pollu- 
tion and lack of space. Overcrowded harbor conditions 
led to the construction of a pier that opened in 1970. The 
pier has special loading and unloading machinery to 
speed the handling of cargo. 

Yokohama is Japan's largest port in terms of cargo val- 
ue. Ships leaving the city carry many products manufac- 
tured in Tokyo and other nearby industrial regions. Rail 
lines link Yokohama with such other major cities as 
Kobe, Osaka, and Tokyo. Shipbuilding is a major indus- 
try in Yokohama. The city’s factories also make such 
products as automobiles, chemicals, electrical equip- 
ment, iron and steel, and machinery. 

Until 1854, the area that is now Yokohama was little 
more than a seashore with a few houses. That year, 
Commodore Matthew C. Perry of the U.S. Navy signed 
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an agreement with the Japanese opening Japan to trade 
with the United States. Traders from a number of coun- 
tries established offices in Yokohama in 1859. In time, 
Yokohama became a major seaport. 

The city has twice been almost destroyed. On Sept. 1, 
1923, one of the worst earthquakes in history killed over 
23,000 Yokohamans. In 1945, during World War II, U.S. 
bombers dropped thousands of fire bombs on Yoko- 
hama. The city later was rebuilt a second time. 

In 1973, a Yokohama law took effect that regulates 
new construction. It requires that no structure be built 
that allows sunlight to fall on the surrounding neighbor- 
hood less than four hours a day. Kenneth B. Pyle 
Yokuts Indians, YOH kuhts, are a group of tribes 
who once lived in south-central California, in the San 
Joachin Valley and the foothills of the Sierra Nevada 
mountains. Traditionally, the Yokuts lived in tribes of 
about 350 people. Each tribe had its own name, dialect, 
and territory. The tribes were divided into clans, each of 
which had a bird or other animal as a totem(emblem). 
Each clan inherited certain tribal offices, with the high- 
est-ranking chief being the head of the Eagle clan. 

The main foods of the Yokuts were fish, waterfowl, 
shellfish, roots, and seeds. In addition, many Yokuts ate 
salmon, acorns, and deer. The valley Yokuts used a 
tough-stemmed plant called tu/e for food and to make 
baskets, houses, boats, mats, and clothing. 

Spanish explorers first encountered the Yokuts in 
1772. At that time, there were between 18,000 and 50,000 
Yokuts. In 1833, a malaria epidemic killed about 75 per- 
cent of the Yokuts. The gold rush of 1849 brought many 
white settlers into Yokuts territory, forcing the tribes off 
their traditional lands. In 1873, the Tule River Reserva- 
tion was established for the Indians. 

Today, about 1,200 Yokuts live on the reservation or in 
rancherias (protected areas) or towns near Fresno. Many 
of them work in logging or farming. They maintain some 
of their traditional culture by continuing such activities 
as acorn gathering, basket making, and community cele- 
brations. Victoria D. Patterson 
Yom Kippur, YOHM kih POOR, is the Jewish day of 
atonement and the most important and sacred Jewish 
holy day. It falls in September or October, in the Jewish 
month of Tishri. It lasts from sunset on the ninth day of 
Tishri until three stars appear after the tenth day. 

Jews observe Yom Kippur as a day of fasting and wor- 
ship. On this day, devout Jews think of their sins, repent, 
and ask forgiveness from God and from other people. In 
ancient times, the high priest held a service in the Tem- 
ple in Jerusalem and sacrificed certain animals as a cere- 
monial offering. The service, part of the process of re- 
pentance and atonement, was the main event of the day. 
Today, Jews fast, perform no work, and attend services 
in the synagogue or temple. The laws about Yom Kippur 
are found in Leviticus 16; 23:26-32; 25:9; and in Numbers 
29:7-11. See also Scapegoat. B. Barry Levy 
Yonkers, New York (pop. 196,086), part of the New 
York City metropolitan area, is an important manufactur- 
ing center. Yonkers lies between the Bronx and Hudson 
rivers. For location, see New York (political map). 

Yonkers covers 18 square miles (47 square kilome- 
ters). The city is the home of St. Joseph's College, and 
Sarah Lawrence College is in nearby Bronxville. Muse- 
ums include Philipse Manor Hall and the Hudson River 


Museum. Yonkers has many manufacturing plants. The 
chief products include chemicals, corn syrup and mo- 
lasses, and electronic parts for aircraft and spacecraft. 

Manhattan Indians once lived in the area that is now 
Yonkers. In 1646, Adriaen Van der Donck, a Dutch no- 
bleman, received a land grant that included the site. He 
built a sawmill near the junction of the Nepperhan and 
Hudson rivers, where he could use the Nepperhan’s wa- - 
ter power. Van der Donck was called De Jonkheer 
(young gentleman). The settlement around the mill was 
known as De Jonkheer’'s land and, later, as Yonkers. 

In 1693, a merchant named Frederick Philipse gained 
possession of much of the Yonkers area. He rented land 
to farmers, and, by the 1800's, the community consisted 
chiefly of farmers. The Hudson River Railroad opened in 
1849, which encouraged the development of new indus- 
tries in the area. Elisha G. Otis opened an elevator manu- 
facturing shop in Yonkers in 1853, and his business 
grew into a leading industry (see Otis, Elisha Graves). 
Yonkers became a village in 1855 and a city in 1872. In- 
dustrial expansion continued in Yonkers in the early 
1900's. Newly created manufacturing jobs attracted 
many immigrants. 

In 1983, the Otis elevator factory closed. Yonkers has a 
council-manager government. John Kenneth White 
York was one of England's largest provincial cities from 
the Middle Ages until the Industrial Revolution of the 
1700's and early 1800's. It stands at the junction of the 
rivers Ouse and Foss. For location, see England (political 
map). York is the largest city in the district of York, which 
has a population of about 102,200. 

Romans founded York and called it Fboracum. York 
Minster Cathedral is one of the finest English churches. 
It was badly damaged by fire in 1984. Repairs of the 
damage were completed in 1988. The archbishop of 
York is second in authority to the archbishop of Canter- 
bury in the Church of England. York's historic sites at- 
tract many tourists. The city is famous for its museums, 
which include the National Railway Museum and the 
Viking Museum. M. Trevor Wild 
York is a branch of the English royal family of Plantage- 
net. The House of York won the English throne from the 
House of Lancaster during the Wars of the Roses (1455- 
1485). Members belonging to the House of York ruled 
England for most of the period from 1461 to 1485. 

Richard, Duke of York and leader of the Yorkist party, 
was the richest nobleman in England. He was descend- 
ed through his mother from the third son of King Ed- 
ward III. Henry VI, the reigning king, was descended in 
a line of males from Edward III's fourth son, John of 
Gaunt, Duke of Lancaster. Because the Duke of York was 
descended from an older son, he claimed that he had a 
better right to the throne than Henry VI. 

Open warfare broke out in 1455, when Henry VI was 
defeated at the first battle of St. Albans. In December 
1460, the Duke of York was killed at the Battle of Wake- 
field. But, the following year, King Henry's forces were 
decisively beaten, and York's oldest son was crowned 
Edward IV, the first Yorkist king. Edward lost his throne 
in 1470 but regained it in 1471 after the battles of Barnet . 
and Tewkesbury. He ruled until 1483. He was succeeded 
by his 12-year-old son, Edward V. Shortly afterward, the 
boy's uncle, Richard, Duke of Gloucester, seized the 
crown as Richard Il. He imprisoned Edward and his 








ers to surrender on Oct. 8, 


_ German machine-gun 


_ younger brother. The boys were never heard of again. 


In 1485, Henry Tudor, Earl of Richmond, a descendant 
of the House of Lancaster, defeated and killed Richard III 
at Bosworth Field. He was crowned Henry VII, first ruler 
of the Tudor dynasty. Henry married Edward IV's daugh- 
ter, Elizabeth, and so at last united the rival houses of 
Lancaster and York. Ralph A. Griffiths 

Related articles in World Book include: 


_ Edward IV Henry VI (of Eng- Lancaster 
Edward V land) Richard Iil 
| Henry Vii Wars of the Roses 


York, Alvin Cullum (1887-1964), an outstanding 
American soldier of 
World War I (1914-1918), 
killed more than 20 Ger- 
mans and forced 132 oth- 


1918. York was a member 
of a patrol sent to silence 


nests. He shot about 25 
soldiers and forced a Ger- 
man major to order the 
entire group to surrender. 
York received the Medal 
of Honor for his deed. 
Marshal Ferdinand Foch 
of France called it “the 
greatest thing accomplished by any private soldier of all 
the armies of Europe.” Although he became famous as 
Sergeant York, he was a corporal at the time of his feat. 
York was born in Fentress County, Tennessee, and 
grew up ona mountain farm. He developed amazing 
marksmanship with the rifle and pistol while a boy. He 


_ became deeply religious and sought exemption from 


the draft because he believed war was wrong. But he 
was denied exemption. Christopher R. Gabel 


| York, Cape. See Cape York. 
| Yorkshire terrier is a breed of toy dog that weighs 4 


to 7 pounds (1.8 to 3.2 kilograms). Weavers in northern 


_ England developed the breed in the 1850's. They wanted 


a dog bold enough to kill rats, but small enough to be 
carried in a pocket. The dog has long, silky hair. Its coat 
is steel-blue with golden-tan. 

Critically reviewed by the Yorkshire Terrier Club of America 

See also Dog (picture: Toy dogs). 
Yorktown, Virginia, is a historic village on the York 
River (see Virginia {political map)). In 1781, Lord Corn- 
wallis surrendered to General George Washington at 
Yorktown in the last major battle of the Revolutionary 
War. During the 1700's, Yorktown served as a major to- 
bacco port. Today, several historic homes in Yorktown 
are part of Colonial National Historical Park. This park in- 
cludes the Yorktown Battlefield and much of Jamestown 
Island. Will Molineux 
Yorktown, Battle of. See Revolutionary War in 
America (Surrender at Yorktown; picture). 
Yoruba, YOH ru bah, are a group of people who in- 


habit southwestern Nigeria and parts of Benin and Togo. 


More than 17 million Yoruba live in these areas. They 
speak a language called Yoruba, which belongs to the 
Niger-Congo family of African languages. 

Many Yoruba make their living mainly by farming. 
Large numbers of them live in cities and work on family- 
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owned farms in surrounding areas. Many other Yoruba 
sell craftwork items, including handwoven cloth, metal- 
work, and pottery. Women control the sale of crafts, 
farm products, and imported goods in the lively local 
markets. Still other Yoruba work in technical jobs, in 
business, or in such professions as law and medicine. 

The Yoruba practice several religions. Most Yoruba 
are Christians or Muslims. Others believe in the group's 
traditional religion. This religion centers on a supreme 
god and over 400 spirits called orishas, each with its 
own cult and priests. 

Traditional Yoruba society included city-states, which 
consisted of towns, villages, and the surrounding farms 
and forests. Some city-states were ruled by a king called 
an oba, who was believed to be divine. Others were 
governed by chiefs or by the heads of large family 
groups. Some city-states became large kingdoms, the 
most powertul of which were Ife and Oyo. 

From the late 1400's to the 1800's, Europeans sold 
many Yoruba as slaves to the Americas. During the late 
1800's, the British conquered the Yoruba homeland. 
They established Christianity and European education 
among the Yoruba. During the 1900's, Yoruba farmers 
became important producers of cacao, from which 
chocolate is made. The Yoruba helped Nigeria win its in- 
dependence in 1960 and have played leading roles in 
the nation since. Yoruba civilization also has influenced 
art, music, and religion in the Americas. 

See also Ife; Nigeria (People; History); Soyinka, Wole. 
Yosemite Falls, yoh SEHM ih tee, in California's 
Yosemite National Park, is one of the world’s highest wa- 
terfalls. It is formed by Yosemite Creek as it plunges 
2,425 feet (739 meters) down a rock wall. Yosemite Falls 
has three parts: Upper Falls, 1,430 feet {436 meters) high; 
the intermediate cascade, 675 feet (206 meters); and 
Lower Falls, 320 feet (98 meters). See also Waterfall 
(table; picture). Tom L. McKnight 
Yosemite National Park, yoh SEHM ih tee, isa 
great wilderness in east-central California. It is in the 
Sierra Nevada, about 200 miles (320 kilometers) east of 
San Francisco (see California {political map)). It has about 
700 miles (1,100 kilometers) of trails. Most of the trails 
lead to the “High Sierra,” a region of sparkling lakes, 
rushing streams, and jagged mountain peaks. The park's 
Yosemite Museum has a collection of Indian displays 
and exhibits of the area's wildlife. For the area of the 
park, see National Park System (table: National parks). 

More than 60 kinds of animals and more than 200 
species of birds live in the forests and mountains. Bears 
and deer are numerous. Yosemite has more than 30 
kinds of trees and more than 1,300 varieties of plants. 
There are three groves of the famous Sequoiadendron 
giganteum or Big Trees. The best known is the Mariposa 
Grove, 35 miles (56 kilometers) south of Yosemite Valley. 
It includes the Grizzly Giant Tree, whose base measures 
more than 34 feet (10 meters) in diameter. 

In 1864, Congress gave Yosemite Valley to California 
for use as a public park and recreation area. John Muir, 
a naturalist, first saw the area in the 1860's. His reports of 
the beauties of the region aroused interest. Congress 
created Yosemite National Park in 1890. But it did not in- 
clude Yosemite Valley and the Mariposa Grove. Califor- 
nia ceded these areas back to the federal government, 
and they were added to the park in 1906. The park has 
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Upper and Lower Yosemite Falls are a scenic attraction in 
Yosemite National Park. They rank among the 10 highest water- 
falls in North America. The two falls and the cascade that con- 
nects them have a combined height of 2,425 feet (739 meters). 


many tourist accommodations. Skiing is popular in the 
High Sierra. Other activities include horseback riding, 
fishing, golf, tennis, hiking, and swimming. 

Yosemite Valley. Much of the park's most spectacu- 
lar scenery is in the Yosemite Valley. The valley lies at a 
4,000-foot (1,200-meter) elevation in the heart of the park. 
A group of explorers on their way to the Pacific Coast in 
the 1830's were probably the first white people to see 
the valley. But white people did not enter it unti] 1851. In 
that year, the Mariposa Battalion, a volunteer fighting 
force, set out to capture a group of Yosemite Indians. 
Tenaya, the Yosemite chief, had been leading raids on 
white settlers in the foothills of the Sierra Nevada. He 
was captured but eventually was allowed to return to 
the valley, which was named for his tribe. 

Millions of years ago, California's Sierra Nevada was 
formed by a gradual series of earth upheavals. As the 
mountains rose, the westward-flowing Merced River ac- 
celerated to torrential speed and carved the narrow, V- 
shaped Merced Canyon. Later, massive glaciers flowed 
down the canyon. The glaciers ground and polished the 
canyon to a smooth U-shaped valley, nearly 1 mile (1.6 
kilometers) wide and almost 1 mile deep in places. Trib- 
utary streams did not carve their canyons as deep as 
Merced Canyon. Glaciers sheared off these canyons, 
leaving them as “hanging valleys.” Today, the world’s 
greatest concentration of free, leaping waterfalls pours 
from these valleys. 

Waterfalls. Bridalveil Fall is the first waterfall seen by 
most Yosemite visitors. It graces the southern wall of the 
valley with a 620-foot (189-meter) descent. The Illilouette 
Falls also tumbles over the side of the valley. Yosemite 
Falls is formed by Yosemite Creek, leaping free from its 
hanging valley 2,425 feet (739 meters) above the valley 
floor. The Upper Falls is 1,430 feet (436 meters) high, and 


the Lower Falls measures 320 feet (98 meters) high. The 
cascades between the two tumble another 675 feet (206 
meters). The total height is about } mile (0.8 kilometer). 

Vernal and Nevada falls pour over giant steps formed 
by glaciers. Vernal Falls, 317 feet (97 meters) high, is fa- 
mous for the rainbows that sparkle in the heavy mist at 
its base. About 1 mile (1.6 kilometers) upstream is 594- 
foot (181-meter) Nevada Falls. Indians named it squirm- 
ing tallbecause a curving rock causes the water to twist 
as it descends. Some of the park's falls burst forth during 
the high-water season in spring. These include the slen- 
der 1,612-foot (491-meter) Ribbon Falls; the erratic Sen- 
tinel Falls, which drops 2,000 feet (610 meters); and the 
1,170-foot (357-meter) Silver Strand Falls. 

Rock masses. A number of rock masses rise sharply 
from the valley floor. The Half Dome rises about 8,800 
feet (2,700 meters) at the head of the valley. El Capitan, 
which is a gigantic mass of unbroken granite, rises verti- 
cally about 3,600 feet (1,100 meters) above the canyon. 
From Glacier Point, one can look down more than 3,000 
feet (910 meters) into the valley. Cloud's Rest, the highest 
point in Yosemite Valley, stands about 9,900 feet (3,000 
meters) above the valley floor. 

Hetch Hetchy Valley lies in the northwestern part of 
the park. It was carved by the Tuolumne River and an- 
cient glaciers in much the same manner as Yosemite 
Valley. A reservoir covers the valley floor. The Grand 
Canyon of the Tuolumne River is above Hetch Hetchy, to 
the east. The river rushes through the canyon, dropping 
4,000 feet (1,200 meters) in 4 miles (6 kilometers). It cre- 
ates many cascades and waterfalls, including the Water- 
wheel Falls, a series of pinwheels of water. Some pin- 
wheels rise as high as 40 feet (12 meters). Pinwheels are 
formed when the river, cascading down a steep granite 
apron, strikes rocky obstructions. 

The Tuolumne River flows through Tuolumne Mead- 
ows, a vast grassland. The meadows have an elevation of 
about 8,500 feet (2,590 meters). Tourists camp there, and 
the area is also used as a base camp by mountain climb- 
ers. Tenaya Lake, near the meadows on Tioga Road, is 
the largest of the more than 300 lakes in Yosemite. 

Transportation. Yosemite is a year-round park. Most 
roads remain open in the winter. But snows close roads 
in the High Sierra region from about midautumn until 
late spring. In August 1990, fires destroyed part of the 
park. Roads were blocked, and the park was closed for 
10 days. Critically reviewed by the National Park Service 


Related articles in World Book include: 
Bridalveil Fall Muir, John 
California (picture) Ribbon Falls 


Young, Andrew Jackson, Jr. (1932- ), was the 
first African American to serve as United States ambas- 
sador to the United Nations (UN). He held the post from 
1977 to 1979. Young became known for his outspoken 
comments on world affairs. He strongly supported black 
majority rule in Africa. Young served as mayor of At- 
lanta, Georgia, from 1981 to 1989. 

Young was born in New Orleans. He graduated from 
Howard University and from the Hartford Theological 
Seminary. In 1955, Young was ordained a minister in 
what is now the United Church of Christ. He served as 
pastor of several churches in Alabama and Georgia. 

In 1960, Young joined the Southern Christian Leader- 
ship Conference (SCLC), a civil rights organization led by 


Yosemite Falls 











) 1841, as a missionary in 








, Martin Luther King, Jr. 
Young became one of 
Kings chief aides and 

| served as executive direc- 
/ tor of the SCLC from 1964 
| to 1970. He was jailed in 
Selma, Alabama, and St. 

{ Augustine, Florida, for tak- 
ing part in civil rights 

| demonstrations. 
Young, a Democrat 

| from Georgia, won elec- 
tion to the U.S. House of 

| Representatives in 1972. 

| He was the first black 
elected to Congress from the South since 1901. He held 
the seat until President Jimmy Carter appointed him to 

_ the UN. In 1978, Young received the Spingarn Medal for 
| his work in domestic and international affairs. In 1990, 
he ran unsuccessfully as a candidate for governor of 

_ Georgia. In 2000 and 2001, Young served as head of the 
National Council of Churches. Nancy Dickerson Whitehead 
Young, Brigham (1801-1877), led the Mormons from 
Illinois to what is now Utah, and established their 
church there. Young was the second president of the 
Mormon church, which is officially called the Church of 
Jesus Christ of Latter-day Saints. He became the Mor- 
mon leader in 1844, after Joseph Smith, the church 
founder, was shot to death. Young was a tireless worker. 
A strong will, engaging personality, and deep convic- 
tions made him an outstanding leader. 

Early life. Young was born on June 1, 1801, in Whit- 
_ingham, Vermont. His father, a farmer, had fought under 
| George Washington during the Revolutionary War. In 
1804, Young's father took the family to western New 
York. Young spent most of his early years on his father's 

farm. He attended school only about 12 days. As a young 
| man, he worked as a painter, glazier, and carpenter. In 
| 1829, Young settled in Monroe County, New York, near 
_ Joseph Smith’s home. He studied Smith's religious teach- 
ings and was baptized into the church in 1832. In 1833, 
| he joined the Mormon settlement at Kirtland, Ohio. 

Mormon leader. The Kirtland community broke up, 
and non-Mormons (called “gentiles” by the Mormons) 
drove them from Independence, Missouri, in the 1830's. 
| Young, Smith, and other church members then settled 
in Far West, Missouri. Antic Mormonism also developed 
there, and non-Mormons imprisoned Smith and other 
) leaders on what Mormons believe were false charges in 
| 1838. But Young led be- 

tween 5,000 and 8,000 
| Mormons to safety in Illi- 
nois. 

Young was one of the 
church's most successful 
/ missionaries. From 1839 to 
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_ the United Kingdom he 
converted many people to 
_ his faith and arranged for 
| them to come to the Unit- 
ed States. Young was 
preaching in New England 
_ in 1844 when Joseph 
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Smith was shot by a mob at Carthage, illinois. Young 
hurried back to Illinois. Young made a powerful speech 
that rallied members of the church. He was the undis- 
puted leader of the Mormons from then until his death. 

Settles in Utah. Non-Mormons forced the Mormons 
to leave Illinois in 1846. Starting in midwinter, Young led 
his followers on a long journey across the Mississippi 
River and through lowa to the region near present-day 
Omaha, Nebraska. But Young decided that there could 
be no lasting peace for his people until they were com- 
pletely separated from the gentiles. So, in 1847, Young 
led an advance party of 148 Mormon settlers west to a 
previously planned refuge in the Great Basin. When the 
group arrived in the Great Salt Lake valley in what is 
now Utah, Young said, “This is the right place. Drive on.” 
He supervised the migration of thousands of other Mor- 
mons to the valley. Young was formally elected presi- 
dent of the Mormon church in 1847. 

The Mormons prospered in Utah. Under Young’s 
leadership, they developed irrigation techniques, and 
parts of the barren desert blossomed into rich and fruit- 
ful land. The U.S. government established the Territory 
of Utah in 1850 and made Young its first governor. 
Young still found time to direct missionary work and set 
up hundreds of Mormon settlements in the West. 

But the move to Utah did not end the Mormons trou- 
bles. Gentiles came to the territory, and some who op- 
posed them held political posts under the United States 
government. False reports circulated that the church 
was in rebellion against the government. These reports 
alarmed the federal government. In 1857, President 
James Buchanan replaced Young with a gentile gover- 
nor and sent troops to Utah. The Mormons prepared to 
defend themselves, and the Utah War (also called the 
Mormon War) followed. However, no battles were 
fought between the Mormons and the federal troops. 
Although the Mormons raided some troop wagon trains 
as a delaying action, they then temporarily abandoned 
Salt Lake City to the army. The troops established a 
camp near the western mountains. During the winter of 
1857 and 1858, Young and the federal troops discussed 
peace terms. The hostilities ended in 1858 when Young 
accepted the new governor and President Buchanan ful- 
ly pardoned all concerned. Even though Young stepped 
down as governor, he remained the most powerful man 
in Utah until his death. 

Young’s place in history. Critics have accused 
Young of intolerance to opposition. Many people op- 
posed his practice of polygamy. Young took a number 
of wives, 16 of whom bore him children. But Young's 
leadership and pioneering efforts rank him as one of the 
most important colonizers of the American West. Mor- 
mon history records that Young brought 100,000 people 
to the mountain valleys, founded more than 200 cities, 
towns, and villages, and established many schools and 
factories. A statue of Young represents Utah in Statuary 
Hall in Washington, D.C. 

Critically reviewed by the Church of Jesus Christ of Latter-day Saints 

See also Community of Christ; Mormons; Smith, 
Joseph; Utah. 


Additional resources 


Arrington, Leonard J. Brigham Young. Knopf, 1985. 
Bernotas, Bob. Brigham Young. Chelsea Hse., 1992. 
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Young, Coleman Alexander (1918-1997), won elec- 
tion as the first African American mayor of Detroit in 
1973. Young, a Democrat, defeated Detroit police com- 
missioner John F. Nichols. At the time, blacks made up 
about half of the city’s population. Young won support 
from more than 90 percent of the black voters and about 
10 percent of the white voters. He took office in 1974 
and was reelected four times, serving as Detroit's mayor 
until 1993. 

Young was born in Tuscaloosa, Alabama. In the early 
1920's, his family moved to Detroit, where he graduated 
from high school. During World War II (1939-1945), 
Young served in the Army Air Corps. 

During the late 1940's and early 1950's, Young organ- 
ized labor unions in Detroit and worked to protect the 
civil rights of black workers. He later became active in 
the Democratic Party and, in 1960, won election as a del- 
egate to the Michigan Constitutional Convention. From 
1964 to 1973, he served in the Michigan Senate. Young 
became the first black member of the Democratic Na- 
tional Committee in 1968. Alton Hornsby, Jr. 

Young, Cy (1867-1955), was one of the greatest right- 
handed pitchers in the history of baseball. Young won a 


record 511 major league games from 1890 through 1911. 


He also holds the record for the most innings pitched 
(7,356), the most complete games (753), and the most 
losses (313). Young pitched for the Cleveland Spiders, St. 
Louis Nationals, Boston Red Sox, Cleveland Indians, and 
Boston Braves. 

Young was born in Gilmore, Ohio. His full name was 
Denton True Young. He received the nickname “Cy” after 
a catcher said he was “as fast as a cyclone.” He was elect- 
ed to the National Baseball Hall of Fame in 1937. At the 
end of each season, the Cy Young Award is given to the 
outstanding pitcher in the National League and the 
American League. Dave Nightingale 
Young, Edward (1683-1765), was a poet of the Augus- 
tan age in English literature. His later verse was part of a 
trend away from the witty, imitative poetry of that time 
to the more passionate, imaginative poetry of the Ro- 
mantic period. 

Two works established Young's reputation. The Com- 
plaint or Night Thoughts on Life, Death, and Immortality 
(1742-1745) is a series of nine meditative blank verse po- 
ems defending Christianity against freethinkers. This 
work became popular throughout Europe. Conjectures 
on Original Composition (1759) is a critical essay claim- 
ing that originality in literature is superior to the imita- 
tion of ancient writers. 

Young was born in Upham, near Winchester, the son 
of a rector(clergyman in charge of a parish). In 1730, he 
became rector at Welwin in Hertfordshire. Young held 
this position until his death. Gary A. Stringer 
Young, John Watts (1930- _+), is a United States as- 
tronaut. He has made more space flights than any other 
astronaut. On March 23, 1965, Young and Virgil |. Gris- 
som made the first flight in the Gemini program. They 
circled the earth three times and became the first space 
pilots to change their orbit. 

Young and Michael Collins flew the Gemini 10 space 
mission from July 18 to 21, 1966. They performed two 
rendezvous (meetings) with unoccupied spacecraft. 

Young, Eugene A. Cernan, and Thomas P. Stafford 
went into orbit around the moon during the Apollo 10 


space flight of May 18 to 26, 1969. Young remained in or- 
bit in the command module while Cernan and Stafford 
flew to within 10 miles (16 kilometers) of the moon in the - 
lunar module. This mission was the final preparation for 
the first moon landing two months Jater. 

From April 16 to 27, 1972, Young commanded the 
Apollo 16 flight to the moon. He and Charles M. Duke, 
Jr., explored in the Descartes region of the moon's cen- 
tral highlands. 

Young commanded the first space shuttle flight from 
April 12 to 14, 1981. He and Robert L. Crippen orbited 
the earth more than 36 times in the shuttle Columbia 
and then piloted the vehicle to a landing. He also com- 
manded the ninth space shuttle flight from Nov. 28 to 
Dec. 8, 1983. During this flight, the astronauts aboard 
Columbia conducted scientific experiments in Spacelab, 
a European-built space laboratory. 

Young was born in San Francisco. He graduated from 
the Georgia Institute of Technology in 1952. He joined 
the Navy that year and became a test pilot. He became 
an astronaut in 1962. Lillian D. Kozloski 

See also Astronaut. 

Young, Lester Willis (1909-1959), a tenor saxophon- 
ist, developed one of the most imitated styles in jazz his- 
tory. More than any other jazz instrumentalist, Young 
was responsible for the transition from the “hot jazz’ 
style in the 1930's to the more relaxed, behind-the-beat 
approach usually known as “cool.” He did his best work _ 
while playing with the Count Basie band from 1936 to 
1940. His solos on “Oh, Lady Be Good” (1936) and “Lester 
Leaps In” (1939) as well as his background playing for 
singer Billie Holiday were especially influential. 

Young was born in Woodville, Mississippi. He was 
nicknamed “Prez.” He played with King Oliver, Walter 
Page, and Fletcher Henderson before joining Basie. In 
the 1940's and 1950's, Young often played on “Jazz at the 
Philharmonic’ concert tours. The last years of his life 
were tragic. He became mentally ill and was often hospi- 
talized. Frank Tirro 
Young, Whitney Moore, Jr. (1921-1971), was an 
American civil rights leader. He served as the executive 
director of the National Urban League from 1961 until 
his death. Young helped thousands of African Ameri- 
cans obtain jobs. He started on-the-job training pro- 
grams, and established Head Start and tutoring centers. 

Young was born in Lincoln Ridge, Kentucky. He grad- 
uated from Kentucky State College (now Kentucky State 
University) and earned a master's degree at the Universi- 
ty of Minnesota. From 1947 to 1953, he worked for the 
Urban League in St. Paul and Omaha. Young was dean of 
the Atlanta University School of Social Work from 1954 
to 1960. He taught at the University of Nebraska School 
of Social Work and served on federal commissions con- 
cerned with social welfare or race relations. Young 
wrote several books, including 7o Be Equal (1964). 

C. Eric Lincoln 
Young Men’s Christian Association (YMCA) is 
one of the largest nonprofit voluntary organizations in 
the world. It serves about 25 million members in more 
than 90 countries. The World Alliance of YMCA‘s, an in- 
ternational YMCA organization, has headquarters in 
Geneva, Switzerland. 

In the United States, about 13 million people partici- 
pate annually at over 2,000 local YMCA branches, units, 





camps, and centers. Membership and services are open 
to people of all ages, religions, races, and incomes. 
Women and girls make up about 45 per cent of those in- 
volved in the YMCA. About half of those served are 
under the age of 18. 

All YMCA branches share the same basic goals. These 
goals are: (1) promoting healthy lifestyles, (2) strengthen- 
ing the modern family, (3) developing leadership quali- 

_ ties in youth, (4) increasing international understanding, 
and (5) assisting in community development. 
__ The association promotes its values through a variety 
of programs, such as health and fitness programs, child 
care, senior citizens’ activities, and international educa- 
tion and exchange. Some YMCA’s have residential and 
hotel facilities. YMCA’s also offer employment, adven- 
ture, and leadership programs for teen-agers. The 
_YMCA sponsors programs to fight juvenile delinquency. 
) Other activities include refugee resettlement programs 
and educational programs for the disabled. 

Volunteer board members from the local community 
control each individual YMCA. The national headquar- 
ters, called the YMCA of the USA, works closely with 
local YMCA’s to discover successful program ideas at 
the local level and spread these ideas nationally. The 
YMCA of the USA has national offices in Chicago. It pub- 
| lishes a bimonthly magazine, Discovery YMCA. 

In Canada, more than 70 YMCA’s provide programs 
_for about 300 communities throughout the country. 
More than a million persons, almost half of whom are 
women and girls, take part in these programs. Most Ca- 
nadian YMCA’s provide programs in six areas: (1) adult 
education, (2) camping and outdoor education, (3) com- 
munity and youth services, (4) guidance and counseling, 
(5) health and physical education, and (6) institutional 
services, such as residences and cafeterias. 

Each YMCA is managed by its own board of directors 
or governors. In 1912, the existing YMCA’s established 
_ the National Council of YMCA’s of Canada in order to 

help individual YMCA’s achieve their goals through col- 
lective action. The council's main office is in Toronto. 

History. The YMCA was founded in London in 1844 
by a young British clerk named George Williams. Wil- 
_liams wanted to provide young clothing store clerks 
from the countryside with a place in London where they 
could read the Bible, relax, and find out about decent 
lodging. The YMCA movement traveled overseas to the 
United States and Canada in 1851. In that year, Thomas 
Sullivan, a missionary and retired sea captain, founded a 
YMCA in Boston. A group of young men formed a 
YMCA in Montreal at the same time. 

Exercise and gymnastics became part of the American 
YMCA in the second half of the 1850's. The first YMCA 
swimming pool opened in Brooklyn, N.Y., in 1856. In 
1891, a physical education instructor named James Nai- 

. smith invented the game of basketball at the School for 
Christian Workers (now Springfield College) in Spring- 
field, Mass. The school was associated with the YMCA. 

- The original teams had nine players and used peach 

) baskets as goals. In 1895, another physical education in- 
structor, W. G. Morgan, invented volleyball at the Mount 
Holyoke, Mass., YMCA because he believed that basket- 
| ball was too strenuous for businessmen. 

The San Francisco YMCA admitted the association's 
first women members in 1874. The YMCA introduced 
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the ideas of night school and junior college. It also as- 
sisted with the formation of other major voluntary 
groups, such as Boy Scouts, Camp Fire Boys and Girls, 
and the United Service Organizations (USO). 

Critically reviewed by the YMCA of the USA 

See also HI-Y club; Y-Indian Guides; Y-Indian Maid- 
ens; Y-Indian Princesses. 

Young Women’s Christian Association (YWCA) 
is one of the world’s oldest and largest multiracial 
women’s organizations. The YWCA is open to women 
and girls of all faiths and backgrounds. The organization 
tries to meet its members’ needs with a program that 
combines services and social action. It works to elimi- 
nate racism and to increase the power of women, mi- 
nority groups, and young people. The YWCA provides 
services and training that help women become equal 
partners with men in the continual development of their 
nations. 

The YWCA has more than 24 million members and 
participants in more than 80 countries, including the 
United States and Canada. This total includes men and 
boys, who may become YWCA associates. The organiza- 
tion employs approximately 23,000 national and local 
staff members, and it also has about 160,000 volunteer 
workers. The YWCA cooperates with, but is not related 
to, the Young Men’s Christian Association (YMCA). 

Programs. In the United States, the YWCA operates 
in all the states except Alaska. It conducts programs in 
more than 4,000 locations throughout the nation—in cit- 
ies, towns, and rural communities; and on college cam- 
puses. Local YWCA's offer a wide range of activities and 
services. They feature child-care centers, classes on vari- 
ous subjects, discussion programs, food services, and 
health education. They also provide counseling, job 
placement services, leadership training programs, rec- 
reational activities, and residential facilities. 

The YWCA of the United States sponsors programs to 
fight crime and delinquency. Many local YWCA’s have a 
Y-Teen program for teen-age members (see Y-Teens). 

In Canada, YWCA’s provide services in nine provinces 
and in the Northwest Territories. Canadian YWCA’s offer 
programs and services that are similar to those offered 
by YWCA’s in the United States. 

History. In 1855, a group of London women led by 
Emma Robarts organized a young women’s association. 
Their purpose was to find housing for nurses who had 
returned from the Crimean War (1853-1856). At about the 
same time, another women’s group in London organ- 
ized prayer circles. The two groups united in 1877 as the 
Young Women’s Christian Association. 

In the United States, The Ladies Christian Association, 
an organization similar to the London groups, was 
founded in New York City in 1858. The first Young 
Women's Christian Association was organized in Boston 
in 1866. The movement grew rapidly, especially in in- 
dustrial cities, where the YWCA provided housing for 
single working women. Later, the YWCA became active 
on college campuses. The first student YWCA in the 
United States was founded in 1873 at Illinois State Nor- 
mal University (now Illinois State University) in Normal, 
Ill. Separate organizations arose in the Midwest and in 
the East. In 1906, these groups united as the Young 
Women’s Christian Associations of the United States of 
America. The YWCA of the United States has headquar- 
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ters in New York City. 

The first YWCA in Canada was established in Saint 
John, New Brunswick, in 1870. The organization's pur- 
pose was to help meet the needs of young working 
women. In 1893, local YWCA’s established the national 
organization, the YWCA of Canada. The main office of 
the YWCA of Canada is in Toronto. 

The YWCA's of both Canada and the United States are 
members of the World YWCA. The association has 
headquarters in Geneva, Switzerland. 

Critically reviewed by the Young Women's Christian Association 
Youngstown (pop. 82,026) is an industrial city in north- 
eastern Ohio {see Ohio [political map|). With Warren, it 
forms a metropolitan area with 594,746 people. 

Youngstown has many parks and recreation areas. 
Mill Creek Park covers more than 2,300 acres (931 hec- 
tares) and is one of the nation’s most beautiful natural 
parks. Youngstown institutions include the Youngstown 
Public Library and its branches, Youngstown State Uni- 
versity, Butler Institute of American Art, Stambaugh Au- 
ditorium, Youngstown Symphony Center, and the 
Youngstown Playhouse. 

Youngstown has foundries, machine shops, metal fab- 
ricators, and mill equipment suppliers. Youngstown’s 
factories produce aluminum products, automotive parts, 
light bulbs, electronic equipment, office equipment, 
paints, paper products, plastics, rubber goods, and tex- 
tile products. 

Youngstown was settled in 1797 and named in honor 
of John Young of New York, who bought the site of the 
future city from the Connecticut Land Company. The 
town was incorporated in 1848. For many years, Youngs- 
town was a leading steel-producing city in the United 
States. Its first steel mill was built in 1891. By the 1930's, 
Youngstown ranked third in steel production among 
U.S. cities. During the late 1970's, a number of economic 
factors made the production of steel in the Youngstown 
mills unprofitable. As a result, all the steel mills in the 
city closed between 1977 and 1981. Youngstown is the 
seat of Mahoning County and has a mayor-council form 
of government. Richard J. Hopkins 
Youth. See Adolescent. 

Youth for Christ International is a nonprofit or- 
ganization specializing in teen-age evangelism. Founded 
in 1944, it has more than 300 local groups in the United 
States, Canada, and about 60 other countries. Its local in- 
terdenominational groups sponsor youth rallies, high 
school clubs, and camps designed to supplement the 
work of local churches. The organization's world office 
is in Singapore. The U.S. headquarters are in Denver, 
Colorado. 

Critically reviewed by Youth for Christ International 
Youth hostel, HAHS tuhl, is an inexpensive overnight 
accommodation for travelers who belong to hosteling 
associations. The major association, the International 
Youth Hostel Federation, coordinates a system of more 
than 5,000 hostels in 62 countries. Its affiliate in the Unit- 
ed States, American Youth Hostels, Incorporated, oper- 
ates hostels in major urban areas and in or near U.S. na- 
tional parks, state parks, and other scenic areas. Many 
hostels are Jocated near one another, so members can 
easily tour an area by walking or cycling from one hostel 
to the next. 

Many hostels occupy historic buildings. Generally, 


each hostel has dormitory-style sleeping quarters, a 
common kitchen, and a lounge for socializing and relax- 
ing. Houseparents supervise each hostel, but visitors 
provide their own gear, prepare their awn meals, and 
maintain their quarters themselves. 

Youth hostels were originated by Richard Schirrmann, 
a German schoolteacher, in 1910. He founded hostels in 
the former state of Westphalia, Germany. Schirrmann 
hoped to encourage people to spend more of their time 
outdoors. His plan became popular and quickly spread 
to most European countries. 

The first youth hostel in North America was estab- 
lished in a tent in 1933 at Bragg Creek, Alberta, Canada, 
by two sisters, Mary and Catherine Barclay. They found- 
ed Canadian Youth Hostels. In the United States, Isabel 
and Monroe Smith introduced the first hostel, at North- 
field, Massachusetts, in 1934. The headquarters of Amer- 
ican Youth Hostels, Incorporated, are located in Wash- 
ington, D.C. 

Critically reviewed by American Youth Hostels, Incorporated 
Youville, YOO vihl Saint Marguerite d’ (1701-1771), 
was the first native-born Canadian to be honored as a 
saint by the Roman Catholic Church. She was canonized 
(declared a saint) in 1990. Marguerite founded the Grey 
Nuns, a religious order, to care for the poor. The nuns 
also nursed the elderly, orphans, and smallpox victims, 
as well as soldiers wounded in the Seven Years’ War, 
also called the French and Indian War (1754-1763). 

D'Youville was born in Varennes, near Montreal. Her 
given and family name was Marie-Marguerite Dufrost 
de Lajemmerais. She married Francois dYouville in 1722, — 
he died in 1730. In 1737, Marguerite and three compan- 
ions began to house and care for ill and needy women. 
Their work was scorned and they were falsely accused 
of intoxication, resulting in the nickname “tipsy nuns.” In 
1747, Marguerite was named director of the General 
Hospital in Montreal. In 1753, she received permission 
from King Louis XV of France to found the Grey Nuns. 
The name referred to the color of their clothing. 

Marilyn J, Harran 
Ypres, FE pruh (pop. 35,434), is a Belgian city in West 
Flanders, in the Dutch-speaking part of the country. For 
location, see Belgium (political map). The city’s Dutch 
name is leper (pronounced FE puhn. Linen and lace are 
made in Ypres from the flax of Flanders. 

Ypres became famous as a center of the textile indus- 
try about 1300. At that time, its population was about 
20,000, almost as great as London's. In World War I, 

Ypres was the scene of severe fighting, and it was al- 
most destroyed. It was rebuilt, but again became a bat- 
tleground during World War II. Aristide R. Zolberg 
Ytterbium, jh) TUR bee uhm, is a soft silvery metal. 
Small amounts of ytterbium are used in metallurgical 
and chemical experiments. In 1878, the Swiss chemist 
Jean de Marignac gave the name ytterbium to a sub- 
stance that he found in a mineral called yttria. In 1907, 
the French chemist Georges Urbain separated de Mari- 
gnac’s substance into two chemical elements, /utetium 
and ytterbium. Several minerals, such as monazite, 
gadolinite, and xenotime, contain ytterbium. 

Ytterbium is a rare-earth element. Its chemical symbol 
is Yb and its atomic number is 70. Seven ytterbium iso- 
topes are stable. Their average atomic weight is 173.04. 
The metal melts at 819 °C, boils at 1196 °C, and has a 





density of 6.973 grams per cubic centimeter at 25 °C (see 
Density). Larry C. Thompson 
See also Lutetium; Rare earth. 
Yttrium, /H7T ree uhm, is a silvery-white metallic ele- 
ment. It has a number of important uses, particularly in 
the electronics industry. For example, the compound 
yttrium oxide forms the basis of the phosphors used in 
color televisions to reproduce red. This compound is 
' also used to produce two kinds of crystals called gar- 
nets. One type of garnet acts as a microwave filter in 
radar, and the other serves as an imitation diamond. Yt- 
trium is also used in lasers and in the manufacture of 
certain chemicals, glass, and ceramics. 
Yttrium resembles the rare-earth elements and it oc- 
curs in nearly all rare-earth minerals (see Rare earth). 
The metal is obtained commercially from monazite sand. 
Yttrium has the chemical symbol Y. Its atomic number 
is 39, and its atomic weight is 88.90585. The metal melts 
at 1522 °C (+8 °C) and boils at 3338 °C. The Swedish 
chemist Carl Gustav Mosander discovered yttrium in 
1843 in the mineral yttria. R. Craig Taylor 
Yuan, yoo AMN, is the monetary unit of China. In Tai- 
wan, people refer to the New Taiwan dollar as a yuan. 
China uses the yuan as its basic unit of currency. It is di- 
vided into 10 chiao, each worth 10 fen. In 1914, China es- 
tablished the yuan as a silver coin with 23.4934 grams of 
pure silver. The yuan usually circulates now as paper 
money with little silver backing. R. G. Doty 
Yuan dynasty. See China (Mongol rule; map). 
Yucatan Peninsula, yoo kuh TANor yoo kuh TAHN, 
includes the southeastern Mexican states of Campeche, 
Quintana Roo, and Yucatan; Belize; and part of El Petén, 
a department of Guatemala. The peninsula separates the 
Gulf of Mexico from the Caribbean Sea. It covers over 
(75,000 square miles (194,000 square kilometers). 

The peninsula is a low, rolling tableland of coral and 
limestone covered by a thin layer of soil. It has a hot, hu- 
mid climate. Tropical rain forests cover the lowlands. 
Quintana Roo and Belize lie along the eastern coast of 
the peninsula. The state of Yucatan is in the peninsula's 

northern part. The state of Campeche lies south and 
west of Yucatan. Part of El Petén in Guatemala is inland 
in the peninsula's southern part. The chief cities include 
Mérida, capital of Yucatan; Campeche, capital of Campe- 
che; and Progreso, Yucatan, the peninsula's chief port. 
Cancun, in Quintano Roo, is a popular resort area. 

Most of the people, called Yucatecos, are descend- 
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ants of the Maya Indians who lived in Yucatan hundreds 
of years before the Spaniards arrived. Ancient ruins of 
the Maya civilization have been found in Yucatan (see 
Maya). Most Yucatecos are farmers. Northern Yucatan 

is one of the chief henequen-raising areas of the world. 
Henequen is used in making twine. Other crops of the 
Yucatan Peninsula include cacao, chicle, coffee, corn, 
cotton, sugar cane, and tobacco. 

Francisco Fernandez de Cordoba, a Spaniard, came to 
the peninsula in 1517. By 1542, Francisco de Montejo the 
Younger had set up Spanish rule over half of Yucatan 
and established the cities of Campeche and Mérida. 
Some of the Indians became slave laborers on hene- 
quen plantations. During the 1800's and 1900's, the Indi- 
ans revolted several times against the Mexican govern- 
ment. Salvador Alvarado and Felipe Carillo, who served 
as governors of Yucatan in the early 1900's, introduced 
many reforms. Roderic A. Camp 

See also Belize; Chichén Itza. 

Yucca, YUHK uf, is the name of a group of shrubs or 
trees of the agave family. The yucca plant has a striking 
appearance. It is an evergreen plant and does not shed 
its leaves each year. 

Some yucca plants have short stems and others have 
tall woody and scaly trunks. The leaves of the yucca 
plants are usually pointed, stiff, and narrow, with saw- 
like or fibrous edges. They grow along the stem or in 
clusters at the end of a stem. The yucca plant has flow- 
ers shaped somewhat like bells. Certain varieties of the 
yucca have whitish-green flowers, while others have 
white or cream-colored flowers. These flowers grow in 
a cluster on a stem which springs up from the center of 
a cluster of leaves. Some of these flowers give off a 
strong fragrance when they open at night. The yucca has 
large fruits that may be either fleshy or dry. They contain 
many small, flat, black seeds. The yucca is pollinated by 
the female yucca moth, which carries pollen from one 
yucca to another. See Flower (Cross-pollination). 

Yuccas grow most abundantly in the southern and 
southwestern parts of the United States. They also grow 
in the desert highlands and plateaus of Mexico. Most of 
the species are low shrubs. But in deserts of the south- 
western United States, and in Mexico, there are several 
species that become large, picturesque trees. Joshua 
Tree National Park in California contains important col- 
lections of yucca trees. The popular northern species of 
yucca is called Adams needle. 

The Indians found many uses for yucca plants. They 
made rope, sandals, mats, and baskets from the leaf 
fibers. They ate the buds and flowers raw or boiled. The 
Indians dried the fleshy fruits and ate them during the 
winter. They also made a fermented drink from the 
fruits. The roots and stems of the yucca make a soap. 
Some kinds of yucca are known as soapweed. Yuccas 
serve as decorative plants in gardens and are often 
grown as border plants. Philip W. Runde! 

Scientific classification. Yuccas belong to the agave family, 
Agavaceae. The scientific name for the Joshua tree is Yucca brev- 
ifolia. Another common species, Y. baccata, is found in the dry 
areas of the United States and Mexico. The soapweed, Y. glauca, 


is found from New Mexico to the Dakotas. The Adams needle 
yucca is Y. filamentosa. 


See also Flower (picture: Interesting facts about flow- 
ers); Spanish bayonet. 
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Rugged mountains cover most of Yugoslavia. The mountains shown in this photo tower over 
the town of Kotor, a historic seaport on the Adriatic Sea in southern Yugoslavia. 


Yugoslavia 


Yugoslavia is a country on the Balkan Peninsula in 
southeastern Europe. It is made up of the republics of 
Serbia and Montenegro. Belgrade is the country’s capi- 
tal and largest city. In 2002, Yugoslavia adopted a plan to 
change its name to Serbia and Montenegro. 

Yugoslavia is what remains of a larger country, also 
called Yugoslavia. The name Yugoslavia means Land of 
the South Slavs. The name comes from the fact that the 
first Yugoslav state was formed in 1918 with the goal of 
uniting three groups of South Slavs: the Serbs, Croats, 
and Slovenes. 

From 1946 to 1991, Yugoslavia was a federal state 
made up of six republics. In 1991 and 1992, four re- 
publics—Bosnia-Herzegovina, Croatia, Macedonia, and 
Slovenia— declared independence. Fighting broke out 
between Serbs and other ethnic groups in Croatia and 
in Bosnia-Herzegovina. A cease-fire ended most fighting 
in Croatia in January 1992, but some fighting continued. 
In April 1992, Serbia and Montenegro formed a new, 
smaller Yugoslavia. 

In late 1995, the government of Croatia and the lead- 
ers of the Croatian Serbs agreed to end the war in Croa- 
tia. Also in late 1995, leaders of Bosnia-Herzegovina, 


Sabrina P. Ramet, the article’s contributor, is Professor, Depart- 
ment of Sociology and Political Science, Norwegian University of 
Science and Technology, Trondheim, Norway. 





Croatia, and Serbia signed a peace treaty. A number of 
countries then recognized the new Yugoslavia. 

In 1998, fighting began in the Serbian province of 
Kosovo between Serb forces and ethnic Albanians. The 
Serb forces withdrew in 1999. In 2002, the leaders of 
Serbia, Montenegro, and Yugoslavia developed plans to - 
craft a new constitution and to rename the country Ser- 
bia and Montenegro. See the History section of this arti- 
cle for more information. 


Government 


National government. Yugoslavia’s government is 
democratic. The people elect the parliament and presi- 
dent. But throughout the 1990's, the president, Slobodan * 


Facts in brief 


Capital: Belgrade. 

Official language: Serbo-Croatian. 

Area: 39,449 mi? (102,173 km’). Greatest distances—north-south, 
305 mi (490 km); east-west, 235 mi (380 km). 

Elevation: Highest—Mount Daravica, 8,714 ft (2,656 m) above sea ~ 
level. Lowest—sea level along coast. 

Population: Estimated 2002 population—10,655,000; density, 270 
per mi? (104 per km’); distribution, 52 percent urban, 48 per- 
cent rural. 7997 census—10,394,026. 

Chief products: Agricu/ture—cattle, cherries, corn, figs, grapes, 
hogs, olives, peaches, pears, plums, potatoes, sheep, tobacco, 
wheat. Manufacturing—aluminum, automobiles, cement, iron | 
and steel, paper, plastics, textiles, trucks. Mining—bauxite, 
coal, copper ore, lead, zinc. 

National! anthem: “Hej Sloveni’ ("Hey Slavs’). 

Money: Basic unit—dinar. One hundred para equal one dinar. 
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MiloSevic, ruled almost as a dictator. In 1997, after serv- 
ing two terms as president of Serbia, MiloSevi¢ had the 
Yugoslav parliament appoint him president of Yu- 
goslavia. In 2000, MiloSevi¢ changed the Yugoslavian 
constitution to allow him to seek election to additional 
terms. His strategy backfired later that year when the op- 
position candidate won the election. 

Local government. Both Serbia and Montenegro 
have a popularly elected president and parliament. Ser- 
bia includes the provinces of Kosovo and Vojvodina. 
These two provinces had many powers of self-govern- 
ment until Serbia stripped them of their special status in 
1989 and 1990. 

Courts. Yugoslavia has a variety of local and national 
courts. The Federal Court of Yugoslavia is Yugoslavia’s 
highest court. 

Armed forces. The armed forces consist of air, 
ground, and naval forces and frontier guard units. Men 
are drafted at age 18 for 12 months of military service. 


People 


About two-thirds of the people of Serbia have Serb 
ancestry, and about two-thirds of Montenegro's people 
are Montenegrins. In Kosovo, until the area became a 
center of conflict in the late 1990's, about 90 percent of 





the people were ethnic Albanians. Other ethnic groups A ee Sips Press 
in Serbia include Croats, Hungarians, Montenegrins, Ro- Belgrade is Yugoslavia’s capital and largest city. Modern build- 
manians, and Slovaks. Other ethnic groups in Montene- __ ings line the busy streets of the downtown section. 


gro include Albanians, Muslim Slavs, and Serbs. 

Serbs and Montenegrins speak Serbo-Croatian and 
traditionally use the Cyrillic alphabet, the same system 
of writing used in Russian and other Slavic languages. 

_ Yugoslavia’s many ethnic groups have their own lan- 
guages, but most speak Serbo-Croatian. 

Many of Yugoslavia’s city dwellers live in older apart- 
_ ments or houses. Suburban residents in the country of- 
ten live in modern apartment buildings. Many rural fam- 
ilies have small houses made of brick, stone, or wood. 

Serbian cooks are known for grilled, highly seasoned 





Symbols of Yugoslavia include a flag adopted in 1992 and a 












meats and spicy salads. Common beverages include coat of arms adopted in 1993. The flag has stripes of blue, white, 
plum brandy and thick, sweet Turkish coffee. and red, the national colors. The white crosses on the coat of 
Sporting events, especially soccer and basketball arms symbolize Serbia. The gold lions stand for Montenegro. 
games, draw big crowds in Yugoslavia. In winter, many 
people hike, hunt, or ski in the mountains of Montene- 
gro. In summer, they enjoy fishing, swimming, or other 9° Non Latitude 
water sports in the Adriatic Sea. a We i Wiel 
Most Serbs and Montenegrins either belong to the France 
Serbian Orthodox Church or practice no religion. Many moove\s 
Hungarians and Slovaks are members of ethnic church- Pei Pe. y* 
es, such as the Hungarian Evangelical Lutheran Church e~“Croatia 
« « . . a | z } 
or the Slovak Evangelical Christian Church. Most ethnic i xj ‘7 “abled _ _ 
Albanians are Muslims. a a =, Saee : rE Sea 
Education is free in Yugoslavia. A law requires chil- , Tl . \ % ek 
dren from ages 7 through 14 to attend school. Yugosla- Noth = / »” = 
: : Leaps d | re Albania r 4 
via has universities in Belgrade, Novi Sad, Podgorica, ee ~ “ao | 40 
okant | a 2 Turkey 
and Pristina. iy rs Le 
: i ee te 
Land and climate — 5 a = 
Yugoslavia covers 39,449 square miles (102,173 square |G bY % A: fe, 
kilometers) in southeastern Europe. The country has aon hae : “Weg, : eet 
_ three land regions: (1) the Coastal Region, (2) the Interior : ay lea a 


Highlands, and (3) the Pannonian Plains. 


’ The Coes von Se ae ma. Us Gat Yugoslavia is a country in southeastern Europe. It borders the 
the Adriatic Sea. The region has rocky clilfs and little fer- Adriatic Sea and forms part of the Balkan Peninsula. 
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tile soil. The Coastal Region has a mild climate. The tem- 
perature rarely falls below freezing in winter. Summers 
in the Coastal Region are sunny, hot, and dry. 

The Interior Highlands are mostly hilly or mountain- 
ous. The Dinaric Alps parallel the Adriatic Coast. The 
Balkan Mountains rise on Yugoslavia’s eastern border. 
Earthquakes frequently strike the Interior Highlands. In 
1979, a major earthquake badly damaged towns and vil- 
lages in the southern Highlands and also caused great 
destruction in the Coastal Region. 

The Interior Highlands have bitterly cold winters with 
much snow. Heavy rains fall in early summer. Summers 
are cool in the mountains but warm in the valleys. 

The Pannonian Plains lie in northern Yugoslavia. 
The region is mostly flat, with some low hills. It has the 
richest soil in Yugoslavia and is the country’s chief agri- 
cultural area. The Pannonian Plains have cold winters. 
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Summers are dry and hot. Heavy rains in spring and au- 
tumn frequently cause floods. 

Rivers and lakes. Yugoslavia’s most important river 
is the Danube. The Danube enters the country from 
Hungary and flows through the Pannonian Plains. It then 
enters Romania through a spectacular gorge called the 
Iron Gate. The Danube’s main tributaries in Yugoslavia 
are the Morava, Sava, and Tisa rivers. Yugoslavia’s 
largest lake, Lake Scutari, extends into Albania. 


Economy 


Agriculture employs a large number of people in Yu- 
goslavia. Farmland covers nearly half of the country. 
Farmers grow corn, potatoes, tobacco, and wheat. They 
also raise cattle, hogs, and sheep. In Montenegro, other 
crops include cherries, figs, grapes, olives, peaches, 
pears, and plums. 


e 
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Forests, which cover about a fourth of the country, are 
an important natural resource. Yugoslavia also has min- 
eral resources. Mines yield bauxite, coal, copper ore, 
lead, and zinc. Wells in the Adriatic Sea and in the Pan- 
nonian Plains in northern Yugoslavia produce petroleum 
and natural gas. 

Factories in Yugoslavia produce aluminum, automo- 
 biles, cement, iron and steel, paper, plastics, textiles, 
and trucks. A system of roads extends from Belgrade, 
the capital. Roads in the rest of the country, especially in 
Montenegro, are less developed. There are airports in 
Belgrade, Nis, Podgorica, Pristina, and Tivat. 

In Yugoslavia, the major newspapers and the most im- 
portant radio and television stations are under govern- 
ment control. The number of independent broadcasters 
is limited because the government charges expensive li- 
censing fees and also refuses licenses to radio and tele- 
vision stations that are critical of the government. 


History 


Groups of Slavs began to move into the Yugoslav area 
_ inthe A.D. 500’s. They migrated from what are now 

_ southern Poland and Russia and became known as 
South Slavs. Each Slavic group formed its own inde- 
pendent state. For example, the Croats established Croa- 
tia, and the Serbs founded Serbia. 

However, by the mid-1400's, foreign powers con- 
trolled nearly all the lands of the South Slavs. Austria 
ruled Slovenia, and Hungary ruled Croatia. The Ottoman 
Empire controlled Serbia, which included what are now 
Macedonia and Montenegro. The Ottomans, who were 
_ based in present-day Turkey, also ruled Bosnia- 
Herzegovina. The Venetians controlled the coastal re- 

_ gion of Dalmatia, now part of Croatia. 

The movement for Slavic unity began in the early 
1800's. Slovenia and Croatia were united in 1809 under 
the rule of Napoleon | of France. They were formally re- 
turned to the Habsburg ruler of Austria and Hungary in 
1815, but this brief period of unity inspired Slovenes 
and Croats to work for an independent nation of all 
South Slavs. Serbia, which gained independence from 
the Ottoman Empire in 1878, was also interested in such 
a union. But Austria-Hungary, which ruled Slovenia and 
Croatia, refused to grant those lands independence. In 
addition, Austria-Hungary extended its control of the 
area by annexing Bosnia-Herzegovina. 

During the early 1900's, the movement to unite the 
South Slavs gained strength. On June 28, 1914, Gavrilo 
Princip, a Serb from Bosnia-Herzegovina, assassinated 
Archduke Franz Ferdinand of Austria-Hungary in Saraje- 
vo, Bosnia-Herzegovina’s capital. Austria-Hungary ac- 
cused Serbia of planning the killing and declared war 
on it, which marked the start of World War I. Austria- 
Hungary was defeated in 1918. The South Slavs were 

then free to form their own state. 
/  Anewnation called the Kingdom of the Serbs, 
Croats, and Slovenes was formed on Dec. 1, 1918. It con- 
sisted of Bosnia-Herzegovina, Croatia, Dalmatia, Mon- 
tenegro, Serbia, and Slovenia. King Peter | of Serbia be- 
came king of the new nation. However, he was old and 
_ sick, so his son Alexander ruled in his place. Peter died 
_in 1921, and his son became King Alexander I. 
Problems soon developed in the kingdom. The 
Slovenes and Croats believed that the Serbs had too 
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much power in the government. They demanded 
greater contro] over their Jocal affairs. In addition, the 
kingdom's many nationality groups made the achieve- 
ment of unity difficult. 

The nation’s Constitution, adopted in 1921, provided 
for a constitutional monarchy. But in 1929, King Alexan- 
der abolished the Constitution and began to rule as a 
dictator. He named the country Yugoslavia and tried to 
unite the nationality groups by enforcing the use of only 
one language, Serbo-Croatian. He also created new po- 
litical divisions that ignored the ethnic groups historical 
boundaries. Alexander's actions worsened relations be- 
tween the groups. He was assassinated in 1934 by a 
Macedonian from Bulgaria who was supported by Croa- 
tian revolutionaries. 

Alexander's 11-year-old son, King Peter II, was too 
young to rule. Alexander's cousin, Prince Paul, ruled in 
the boy's place. Under Paul, an agreement was made to 
establish an autonomous (self-governing) Croatia, but 
not all Serbs accepted the arrangement. 

World War II began in 1939 as a struggle between 
the Axis powers, led by Germany and Italy, and the Al- 
lies, which included the United Kingdom and France. 
Yugoslavia was unprepared for war, so its government 
tried to stay on friendly terms with both sides. Under 
pressure from the Germans, the Yugoslav government 
joined the Axis on March 25, 1941. But the Yugoslav 
army rebelled. The army overthrew Paul's government, 
and 17-year-old Peter took the throne. On April 6, Ger- 
many invaded Yugoslavia. The Yugoslav army surren- 
dered 11 days later. Peter and other government leaders 
fled to London and formed a government-in-exile. 

German and other Axis troops occupied Yugoslavia. 
Croatia was proclaimed an independent state, but it was 
actually controlled by the Axis. Croatia's leader, Ante 
Paveli¢c, ordered the killing of many Gypsies, Jews, and 
Serbs. A resistance movement against the Axis occupa- 
tion spread among the Yugoslav peoples. Some of them 
joined the Partisans, a group led by Josip Broz Tito and 
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A rural fair in the republic of Serbia attracts people from neigh- 
boring villages and towns. Farmers come to the fair to buy and 
sell livestock and other products. 
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the Communist Party. Other Yugoslavs joined the Chet- 
niks, a group headed by Draza Mihajlovié. The Partisans 
wanted to establish a Communist government. The 
Chetniks supported the government of King Peter. 

The two resistance groups fought each other, as well 
as the occupation forces. At first, the Allies provided the 
Chetniks with weapons and supplies. But they switched 
their support to the Partisans in 1943 because Tito's 
forces were more effective against the Axis. 

Communist rule. The Partisans quickly gained the 
support of the Yugoslav peoples. The Communists set 
up a temporary government in Jajce (now in Bosnia- 
Herzegovina) in November 1943. Aided by Allied troops, 
the Partisans freed Belgrade from occupation in 1944. 
The Communists then began to govern from the capital. 
By the time World War I! ended in Europe in May 1945, 
Tito and the Communists firmly controlled Yugoslavia. 

On Nov. 29, 1945, Yugoslavia became a republic called 
the Federal People’s Republic of Yugoslavia. The monar- 
chy was abolished, and King Peter never returned to Yu- 
goslavia. Opponents of the Communist government 
were either imprisoned or exiled. Mihajlovi€ was exe- 
cuted in 1946. The Roman Catholic archbishop of Za- 
greb, Aloysius Stepinac, a Communist resister, was im- 
prisoned on false charges of having aided the enemies. 

Only one political party, the Communist Party, was 
permitted. The government took control of farms, facto- 
ries, and other businesses. The Communists began 
working to develop Yugoslavia from an agricultural 
country into an industrial nation. The 1946 Constitution 
officially organized Yugoslavia as a federal state—that is, 
one where each of the six republics largely controlled 
its own affairs. Kosovo and Vojvodina became au- 
tonomous (self-ruling) provinces of Serbia. 

Yugoslavia was a close Soviet ally, but Tito refused to 
let the Soviet Union control the country. In June 1948, 
Soviet dictator Joseph Stalin broke off relations with Yu- 
goslavia. The Cominform, a group of Communist na- 
tions, expelled Yugoslavia and withdrew all aid. Yugo- 
slavia turned to the United States and other Western 
nations for help. Beginning in 1951, the United States 
provided Yugoslavia with economic aid. Later, the Unit- 
ed States also granted military assistance. 

After the split with the Soviet Union, Yugoslavia be- 
gan to develop its own style of Communist society. 
Yugoslavia’s republics and provinces received greater 
contro! over local matters. In 1955, two years after Stal- 
ins death, Soviet and Yugoslav leaders reopened rela- 
tions. But Tito refused to take sides in the Cold War, a 
bitter political rivalry between the Communist nations 
and the Western democracies. Instead, he became a 
leading speaker for uncommitted nations. 

In 1971, a 23-member council called the Presidency 
was established to head the Yugoslav government. A 
new constitution in 1974 reduced the Presidency to 9 
members. Tito remained the countrys top leader as 
head of the council until he died in May 1980. Then, a 
system of annual rotation of the top post took effect. 
Eight members of the Presidency, one from each repub- 
lic and province, took turns serving one-year terms as 
head of the council. Until 1989, the leader of Yugoslavia’s 
Communist Party also held a seat on the council but did 
not take a turn as head of the Presidency. 

Political changes. The Yugoslav economy started to 





decline in the late 1970's, and the country began to expe 
rience severe inflation and other economic problems. A 
serious economic gap grew between the countn’s de- 
veloped republics, such as Croatia and Slovenia, and its 
less developed republics, such as Macedonia and Mon- 
tenegro. 

In the late 1980's, many people of Yugoslavia called 
for a multiparty political system. In January 1990, the 
Communist Party voted to end its monopoly on power 
in the country. Many new political parties formed. Each 
of Yugoslavia’s republics held multiparty elections in 
1990. Non-Communist parties won a majority of the 
seats in the parliaments of Bosnia-Herzegovina, Croatia, © 
Macedonia, and Slovenia. In Serbia and Montenegro, 
the Communist parties, now known as Socialist parties, 
won majorities. 

Ethnic tensions. For many years, tension had existed 
between ethnic groups in Yugoslavia, especially be- 
tween Serbs and Croats and between Serbs and ethnic 
Albanians. During the 1960's, some of the Croats and 
Slovenes began to call for independence from Yu- 
goslavia. These demands grew in the 1980's. Croatia and 
Slovenia charged that the national government took 
away too much of their income. They also claimed that 
Serbia, which had the most influence in the national 
government, sought to contro! the other republics. De- 
mands for independence also increased among ethnic 
Albanians in Kosovo during the 1980's. 

In 1989, Slobodan MiloSevic, a strong supporter of 
Serbian unity and the expansion of Serbian borders, be- 
came president of Serbia. Under him, Serbia stripped 
Kosovo and Vojvodina of autonomy and, in 1990, dis- 
solved the government of Kosovo. 

In May 1991, Serbia blocked the election of a Croat 
who was scheduled to become head of the Presidency 
under the system of annual rotation. Partly as a result, 
Croatia and Slovenia declared their independence in 
late June. Fighting then broke out between ethnic Serbs 
in Croatia who claimed part of the republic and the 
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Yugoslavia from the mid-1940's to 1991. Yugoslavia became a 
federal state with six republics in 1946. The country broke up in 
1991 and now consists only of Serbia and Montenegro (yellow). 
The other four republics (tan) declared independence. 
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© Jana Schneider, Sipa Press 
A destructive civil war broke out in Croatia between Croats 
and Serbs after Croatia declared its independence from Yu- 
goslavia in 1991. The damaged area shown here is in the city of 
Vukovar, near the border between Croatia and Yugoslavia. 


Croat militia. In September 1991, Macedonia declared 
its independence. In January 1992, a cease-fire between 
the Serbian and Croatian forces ended most fighting. 
But Serbian forces still held some Croatian land. 

In March 1992, a majority of Bosnian Muslims and 
ethnic Croats in Bosnia-Herzegovina voted for inde- 
pendence from Yugoslavia in a referendum (direct vote). 
Ethnic Serbs boycotted the referendum. Fighting then 
broke out between Serbs who claimed part of the re- 
public and Muslims and Croats. Serbs soon gained con- 
trol of about two-thirds of the republic. 

In April 1992, Serbia and Montenegro formed a new 
Yugoslavia. In late 1995, the Croatian government and 


_ the Croatian Serbs’ leaders made peace in Croatia. They 





agreed to a plan that would gradually reunite the land 
still held by Croatian Serbs with the rest of Croatia. Also 
in late 1995, representatives of Bosnia, Croatia, and Ser- 
bia signed a peace plan for Bosnia. It called for dividing 
Bosnia into two parts, one to be dominated by a Mus- 
lim-Croat federation and the other by Bosnian Serbs. 

In 1997, MiloSevié ended his second term as Serbia’s 


president. Yugoslavia’s parliament elected him president 


of Yugoslavia, but some members boycotted the vote. 

In early 1998, Yugoslavia received international criti- 
cism after Serbian police attacked villages in the 
province of Kosovo, killing dozens of people and burn- 
ing many homes. MiloSevi¢ said the police attack was a 
crackdown on the rebel Kosovo Liberation Army, which 
demanded independence for the province. Fighting be- 
gan between the Serbian and rebel forces. Serbian 
forces destroyed villages in the province and drove 
many of Kosovo's Albanians from their homes. 

The North Atlantic Treaty Organization (NATO) spon- 
sored peace talks in early 1999, but Serbian delegates 
rejected the peace plan. In March, NATO began air 
strikes against military targets in Yugoslavia to force the 
government to accept the peace plan. But Serb attacks 
continued, and hundreds of thousands of people fled 
from Kosovo. In June, however, Serbian military com- 
manders agreed to withdraw forces from Kosovo. NATO 


| stopped the bombing after the withdrawal had begun 
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and sent an international peacekeeping force to Kosovo. 
The refugees returned to Kosovo, but tensions ran high 
between Serbs and Albanians in the province. 
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Recent developments. As opposition to MiloSevi¢ 
grew, the government seized or interfered with opposi- 
tion newspapers and broadcasters, and protesters met 
stiff resistance from police. Assassinations and attempt- 

ed assassinations targeted mainly MiloSevic’s foes. 

A presidential election was held in September 2000. 
Vojislav Kostunica, leader of the Democratic Opposition 
party, won the majority of the votes. Milosevic and his 
allies claimed that Kostunica had not won by a large 
enough majority and that a run-off election was needed. 
The opposition claimed victory, and protesters demand- 
ing MiloSevic’s resignation filled the streets of many ma- 
jor cities in Serbia. Police were overwhelmed by the size 
of the protests, and MiloSevi€ was ousted from power. 

In 2002, the leaders of Serbia and Montenegro 
formed plans to create a new constitution and to re- 
name the country Serbia and Montenegro. The plans 
sought to address the concerns of Montenegro's inde- 
pendence movement, which demanded more self-rule 
for the republic. 


Related articles. See Montenegro and Serbia with their lists 
of Related articles. See also: 
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C. Courts 
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Questions 


What is Yugoslavia’s largest lake? 

Who were the Partisans? The Chetniks? 

What does the name Yugoslavia mean? 

What is the Iron Gate? 

What was the name of the Yugoslav state formed in 1918? 

Who was Josip Broz Tito? 

Where is Yugoslavia’s most fertile farmland? 

What were the six former republics of Yugoslavia? 

Where do earthquakes frequently strike in Yugoslavia? 

What leader stripped the Serbian provinces of Vojvodina and 
Kosovo of their autonomy? 


Additional resources 


Lampe, John R. Yugoslavia as History. Cambridge, 1996. 
Ricciuti, Edward R. War in Yugoslavia: The Breakup of a Nation. 
Millbrook, 1993. Younger readers. 


Yukawa, yoo KAH wah, Hideki, hee deh kee (1907- 
1981), a Japanese theoretical physicist, won the 1949 No- 
bel Prize for physics, the first Japanese to be honored 
with a Nobel Prize. Yukawa received the award for a the- 
ory he published in 1935. His theory predicted the exist- 
ence of the subatomic particles now known as mesons 
(see Meson). The meson was first discovered in 1947. 

In the 1930's and 1940's, scientists studying the atom 
were puzzled by how the nucleus holds together. Yuka- 
wa’s theory concluded that protons and neutrons in the 
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nucleus attract one another by exchanging mesons. 

Hideki Ogawa was born in Tokyo. He changed his 
name to Hideki Yukawa in 1932. He studied at Kyoto Im- 
perial University (later renamed Kyoto University) and 
became a professor there in 1939. From 1948 to 1949, he 
was a professor at Columbia University in New York 
City. Yukawa served as director of the Research Institute 
for Fundamental Physics (now the Yukawa Institute for 
Fundamental Physics) at Kyoto University. Richard L Hilt 
Yukon River is one of the longest rivers in North 
America. It rises in far northwestern British Columbia, 
Canada. It flows across Canada’s Yukon Territory and 
Alaska in the United States. About two-thirds of the riv- 
ers course is in Alaska, and about one-third is in Cana- 
da. The river's total length is 1,979 miles (3,185 kilome- 
ters). The Yukon drains more than 330,000 square miles 
(855,000 square kilometers). About half of this area lies in 
Alaska. 

The Yukon is navigable for almost its entire length. Be- 
fore the late 1940's, wood-burning stern-wheelers trav- 
eled from its mouth to Dawson in the Yukon Territory. 
The Yukon was the principal transportation route during 
the early mining days of Alaska and the famous Klondike 
Gold Rush in the Yukon Territory. But decreased mining 
activities and the convenience of air transportation have 
made shipping by boat unprofitable. Villagers that live 
along the river still use boats to transport freight and 
other necessities. The Yukon is frozen up to seven 
months of the year. Many of the small tributaries contain 
gold-bearing gravels. The eastern part has hot springs. 

The course of the Yukon. The Yukon River origi- 
nates from a series of small lakes in northwestern British 
Columbia. It flows northwest and joins the Pelly River at 
Fort Selkirk, Yukon Territory. The Yukon continues past 
Dawson and crosses the United States-Canada border 
near Eagle, Alaska. The river continues to flow north- 
west to Fort Yukon, where it begins flowing southwest. 
The Yukon then curves and flows northwest to the 
Bering Sea. The Yukon Valley is divided into two re- 
gions, the Upper Yukon and the Lower Yukon. 

Upper Yukon. The principal tributaries of the Upper 
Yukon are the Pelly, White, Stewart, Klondike, and Forty- 
Mile rivers. The first important discoveries of gold in 
this region were made on Forty-Mile Creek in 1895. But 
these were overshadowed a few years later by the rich- 
ness of the Klondike field. Dawson, one of the largest 
settlements on the Upper Yukon, and the capital of the 
Yukon Territory until] 1953, stands where the Klondike 
and Yukon rivers meet. 

After flowing northwest for 450 miles (724 kilometers), 
the Yukon turns almost at right angles and flows south- 
west for 200 miles (320 kilometers) through the famous 
“Flats.” These are level areas of sand bars and low is- 
lands, covered with spruce, willow, and birch. There, 
the river channel constantly shifts, and at seasons of 
high water it increases from a normal width of 10 miles 
(16 kilometers) to more than 40 miles (64 kilometers). The 
“great bend” of the Yukon is about 3 miles (4.8 kilome- 
ters) north of the Arctic Circle. 

The “Flats” end at the Ramparts, a gorge that extends 
110 miles (177 kilometers) to the mouth of the Tanana 
River. In this part, the Yukon Valley is 1 to 3 miles (1.6 to 
4.8 kilometers) wide. The Tanana, the Yukon’s largest 
tributary entirely in Alaska, flows northwest for about 
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400 miles (640 kilometers), roughly parallel to and about 
125 miles (201 kilometers) west of the Upper Yukon. 

Lower Yukon. The Ramparts gorge ends at the 
Tanana’s mouth. The Yukon River then enters a lowland 
about 25 miles (40 kilometers) wide. From this point to 
the sea, 800 miles (1,300 kilometers) away, the river val- 
ley is never less than 2 miles (3.2 kilometers) wide. 

The Yukon delta covers nearly 9,000 square miles 
(23,000 square kilometers). The river has more than 20 
outlets over 600 feet (180 meters) wide. But most of them 
are shallow and filled with sand bars. Steamers enter the 
delta through the Aphoon Pass, which is only 4 feet (1.2 
meters) deep at low water. Claus-M. Naske 
Yukon Territory, YOO kahn, is a region in northwest 
Canada. It is part of a vast subarctic region, with long, 
cold winters and short, cool summers. The Yukon Terri- 
tory is sparsely populated due to its harsh climate and 
rugged terrain. The territory has rich mineral deposits 
and magnificent scenery. Many prospectors hurried to 
the territory during the Klondike Gold Rush in 1897 and 
1898. Today, mining remains the most important indus- 
try. Tourism and government are also important. 

The Yukon is one of Canada’s three political units 
called territories. The other two are the Northwest Terri- 
tories and Nunavut. Whitehorse is the Yukon’s capital 
and largest city. 


The land and its resources 


Location, size, and description. The Yukon Territo- 
ry covers 186,661 square miles (483,450 square kilome- 
ters) in the shape of a rough triangle. The base rests on 
the border of British Columbia, and the peak on the Arc- 
tic Ocean. Alaska lies to the west of the territory, and the 
Northwest Territories lies to the east. 

Ranges of the largest mountain system of North 
America almost entirely cover the Yukon. The Rockies 
form part of this system but spread out into smaller 
chains in the southeast, near the Liard River. The highest 
peaks rise in the Saint Elias Mountains in the southwest. 
Mount Logan (19,524 feet, or 5,951 meters), in this range, 
is the highest point in Canada. 

The territory derives its name from the Yukon River. 
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Spectacular mountains and unspoiled wilderness areas make the Yukon Territory a popular spot 
for tourists. Outdoors enthusiasts enjoy hiking and fishing in the territory. 


The word Yukon probably had its origin in the Gwich’in 
Indian word Youcon (greatest or big river) The Yukon 
River drains more than half of the territory. Most of the 
rest is drained into the Mackenzie River through the 
Peel and Liard river systems. 

Natural resources. The territory has large deposits 
of asbestos, coal, copper, gold, lead, nickel, silver, and 
zinc. Valuable forests of white spruce cover much of the 
land. Other trees include birch, fir, pine, and poplar. 

Varieties of numerous fur-bearing animals live in the 
Yukon Territory. Animals of the region include bears, 
caribou, Dall’s sheep, elk, moose, mountain goats, and 
wolves. Among the game birds are grouse, ptarmigan, 
and waterfowl. Rare gyrfalcons and peregrine falcons 
also live in the Yukon Territory. Grayling, northern pike, 
jake and rainbow trout, salmon, and whitefish swim in 
the territory's streams and lakes. 

Climate. The Yukon Territory has cold winters and 
cool summers. Average January temperatures are —2 °F 
(—19 °C) at Whitehorse and —16 °F (—27 °C) at Dawson. 
The coldest temperature ever recorded in the territory 
was —81 °F (—63 °C), at Snag Airport near the Alaska 
border on Feb. 3, 1947. Summer temperatures average 


from 50 °F (10 °C) in the north to 60 °F (16 °C) in the south. 


The territory's record high temperature, 97 °F (36 °C), oc- 
curred in Mayo on June 14, 1969. Annual snowfall varies 
from 28 inches (70 centimeters) in the north to more 
than 79 inches (200 centimeters) in the south. Rainfall in 
the territory averages from 4 to 10 inches (9 to 26 cen- 
timeters) per year. 


The people 


Most Yukoners have some British ancestry. About 
6,000 people are classified as American Indians. Almost 
all the people speak English. French is the native lan- 
guage of about 600 Yukoners. Tlingit and Gwichin, two 
Indian languages, are spoken in some of the villages. 


About two-thirds of the territory's people live in 
Whitehorse, the capital. Other Yukon communities in- 
clude Dawson, Watson Lake, Faro, Ross River, and 
Haines Junction. 

Most people live in modern houses. Electric heaters, 
oil, and wood are used to heat houses. The burning of 
wood has caused air pollution problems in some sub- 
urbs of Whitehorse. Daily airline and trucking services 
bring perishable foods and other goods to the Yukon 
Territory. 


Economy 


Service industries, as a group, contribute more to 
the economy of the Yukon Territory than any other 
economic activity. Important community, business, and 
personal services in the territory include health care, ed- 
ucation, and the operation of restaurants and hotels. 
Government services employ many people. 


Facts in brief 


Capital: Whitehorse. 
Government: Nationa/—-members of the Senate, 1; members of 
the House of Commons, 1. 7erritoria#-members of the Leg- 

islative Assembly, 17. 

Area: 186,661 mi? (483,450 km’), including 1,730 mi’ (4,481 km) of 
inland water. Greatest distances—north-south, 666 mi (1,072 
km); east-west, 600 mi (966 km). Coastline—213 mi (343 km). 

Elevation: Highest—Mount Logan in the Saint Elias Mountains, 
19,524 ft (5,951 m) above sea level. Lowest—sea level, along the 
Beaufort Sea. 

Population: 200] cersus—28,674; distribution, 59 percent urban, 
41 percent rural; population density, 15 per 100 mi’ (6 per 100 
km?). 

Chief products: Fishing industry—salmon, whitefish. Fur indus 
try—beaver, lynx, marten, wolf, wolverine. Manufacturing 
fabricated metal products, food products, printed materials. 
Mining—gold, natural gas, silver. 
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Every year, more than 230,000 people travel across the 
Yukon on the Alaska Highway. The Yukon section is re- 
garded by many to be the most scenic part of the high- 
way. Tourists also visit the Yukon to see scenes of the 
Klondike Gold Rush. Dawson has preserved many land- 
marks of that era. Many visitors to the Yukon Territory 
have read the works of the poet Robert William Service, 
who wrote his first famous works in Whitehorse. Tourist 
attractions in Whitehorse include the MacBride Muse- 
um, the Yukon Beringia Interpretive Centre, and the S.S. 
Klondike, an old Yukon paddlewheeler. 

Kluane National Park lies in southwestern Yukon Terri- 
tory. Ilwavik National Park lies at the northern tip of the 
territory. Vuntut National Park is just south of lwavik. 
Spending by tourists contributes heavily to the service 
industries. 

Mining. The Yukon Territory's mining industry is 
based largely on the production of metal ores. The value 
of Yukon mineral production often varies greatly from 
year to year because the price of metal ores is unstable. 
When the value of a particular metal is low, mines that 
produce that type of ore may close. But when metal 
prices rise, many of these mines reopen. 

After a large zinc and lead mine at Faro was closed in 
the late 1990's, gold replaced zinc as the Yukon's leading 
mineral. Other mined products include silver, and sand 
and gravel. Natural gas and oil production began to con- 
tribute significantly to the economy in the early 1990's. 

Agriculture. Because of the short summer, most 
farmers plant only quick-growing vegetables. Several 
farmers have market gardens, and others grow hay. Ex- 
cellent vegetables are grown in greenhouses during the 
long hours of sun in the spring and summer. Some 
farmers raise livestock, and the territory has a number of 
commercial egg producers. 

Manufacturing. The Yukon has several small manu- 
facturing industries. Goods manufactured there have a 
value added by manufacture of about 4 million Canadian 
dollars a year. This figure represents the difference be- 


© Wayne Towriss 





Whitehorse is the capital and 
largest city of the Yukon Terri- 
tory. it lies on the Yukon River, 
near mountainous land that is 
rich in minerals. The city is 
also the distribution and com- 
munication center of the 
Yukon Territory. 
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ished products made from the raw materials. The re- 
gion’s leading manufactured products are printed mate- 
rials, fabricated metal products, and processed foods, 
especially fish. Other important industries include brew- 
eries, and furniture and wood product manufacturers. 

Fishing industry. A small amount of commercial fish- 
ing for salmon takes place in the territory. It occurs 
mainly on the Yukon river system. 

Fur industry. Some people of the Yukon make a liv- 
ing as trappers. The chief animals trapped are beavers, 
lynxes, martens, wolverines, and wolves. 

Transportation and communication. Airlines con- 
nect the Yukon Territory with Alaska, British Columbia, 
and the Northwest Territories. The Alaska Highway ex- 
tends for about 600 miles (970 kilometers) through the 
Yukon. The 450-mile (725-kilometer) Dempster Highway 
links the Yukon with Inuvik in the Northwest Territories. 

The Canadian Broadcasting Corporation (CBC) has a 
radio station at Whitehorse. Automatic relays transmit its 
programs to the entire territory. Three other radio sta- 
tions also serve Whitehorse. Live CBC television service 
reaches nearly all Yukon communities via communica- 
tions satellite. Many communities also have cable televi- 
sion. Telephone service is widespread, and Internet ac- 
cess is available throughout the territory. Two news- 
papers publish in Whitehorse and one in Dawson. 


Education and social services 


Education. The territorial government maintains pub- 
lic and Roman Catholic schools. Most of the population 
centers have elementary and junior high school pro- 
grams (kindergarten through grade 9). Senior high 
school programs (grades 10 through 12) are offered in 
Carmacks, Dawson, Faro, Haines Junction, Mayo, Pelly 
Crossing, Watson Lake, and Whitehorse. Yukon College, 
in Whitehorse, is the only school of higher education. 

Social services. Resident doctors live in Dawson, 
Faro, Watson Lake, and Whitehorse. Resident dentists 
have offices in Whitehorse and visit other settlements 
periodically. Dawson, Mayo, Watson Lake, and White- 
horse have hospitals. Other settlements are served by 
nursing stations. 


Government 


The Canadian government appoints a commissioner 
to serve as the formal head of government for the Yukon 
Territory. The commissioner acts on recommendations 
from an Executive Council (cabinet), whose members di- 
rect government departments. A premier presides over 
the council and is the actual head of the territorial gov- 
ernment. The premier belongs to the 17-member elect- 
ed Yukon Legislative Assembly and is the head of the 
party that holds the most seats in the Assembly. The As- 
sembly is the territory's lawmaking body. The territorial 
government deals with such regional matters as educa- 
tion, public works, social services, and taxation. The 
people elect one representative to the Canadian House 
of Commons. The territory is also represented by one 
member in the Canadian Senate. 


History 


Indians have lived in the Yukon area since prehistoric 
times. In the 1840's, Robert Campbell, a British fur trader 
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of the Hudson's Bay Company, became the first white 
person to explore the Yukon region. Campbell built a 
trading post on the Pelly River at Fort Selkirk in 1848. But 
Chilkat Indians looted and burned the post a short time 
later. The Yukon area was a part of the company’s fur- 
trading empire until 1870, when the company began 
moving its operations farther east. The Yukon was made 
a district of the North West Territories in 1895. In 1898, it 
became a separate territory. 

On Aug. 17, 1896, George W. Carmack and his Indian 
friends Skookum Jim and Tagish Charlie made a gold 
strike on Bonanza Creek. This led to the Klondike Gold 
Rush of 1897 and 1898. The creek is a tributary of the 
Klondike River, near the present site of Dawson. Thou- 
sands of prospectors poured into the Yukon when news 
of the discovery reached the rest of the world. Simple 
methods of hand mining produced $22,275,000 of gold 
in 1900. A fleet of gold dredges soon began digging 
gold. Dredges still dig gold from the deposits. 

The miners in the Yukon were often rough and unruly. 
At the beginning of the gold rush, a detachment of 


Symbols of the Yukon Territory 


The territorial flag 





The floral emblem 
Fireweed 


The territorial 
coat of arms 


On the coat of arms, the cross of St. George represents 
English explorers of the Yukon. The circle at the center 
of the cross symbolizes the fur trade. The red triangles 
with gold circles represent the Yukon’s mineral-rich 
mountains. The wavy stripes represent its rivers. The 
malamute dog was important in Yukon history. The eoat 
of arms was adopted in 1956, the territorial flag in 1967. 
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Brown Bros. 


Rugged miners packed their belongings in sleds and hurried to 
the gold fields during the Klondike Gold Rush in 1897. 


the North-West Mounted Police entered the region to 
preserve order. The influx of prospectors increased the 
Yukon’'s political importance. In 1898, the Yukon became 
a territory, and Dawson became the capital. 

At the height of the Klondike Gold Rush in 1898, an es- 
timated 35,000 people lived in the Yukon Territory. 
Records show that 7,080 boats passed down the Yukon 
River in 1898, carrying 28,000 people. Approximately 
5,000 people came to the territory by other routes. 

After much of the surface ore had been exhausted, 
many prospectors left the Klondike area. Whitehorse 
had railroad service. Because of this, it became the dis- 
tributing point for the territory and grew more rapidly 
than Dawson. Whitehorse became the capital in 1953. 

In 1979, the federal government transferred authority 
over a number of local matters from the commissioner 
to the elected council. These areas included education 
and taxation. During the early 1980's, the economy de- 
clined, mostly due to low metal prices. But by the end of 
the 1980's, the territory's economy had improved be- 
cause of higher metal prices and the addition of new 
businesses and new jobs. 

For many years, Indians in the Yukon Territory have 
pushed for self-government and have sought title to 
their traditional lands. In 1995, federal laws went into ef- 
fect which granted self-government to some Yukon Indi- 
ans and settled their land claims. Mary C. Shiell 

Related articles in World Book include: 


Alaska Highway McLaughlin, Service, Robert W. 
Klondike Audrey M. Whitehorse 
Mount Logan Yukon River 


Yule is another word for Christmas. Yu/etide means the 
Christmas season. The origin of the word Yu/e probably 
goes back to a pre-Christian harvest festival held in No- 
vember. Germanic tribes called Goths used the word 
qiulor hiulfor wheel Some scholars suggest that yule 
refers to the annual revolution, or wheel, of the sun. 


When Christian culture advanced northward, the cus- 
toms of the harvest festival became part of Christmas. 

The burning of the Yule log was a popular custom 
that survived into Christian times. On Christmas Eve, a 
huge log, often an oak, was brought in and lit with much 
celebrating. A torch from the previous year's log was 
used to light the new fire. Each night until the feast of 
Twelfth Night, the log would be burned for a while. The 
ashes and charcoal were used during the year to ward 
off evil and even to cure cattle diseases. Robert J. Myers 
Yuma, YOO muh (pop. 77,515; met. area pop. 160,026), 
is a commercial center in southwestern Arizona. It lies 
on the Colorado River, near where Arizona, California, 
and Mexico meet (see Arizona [political map). 

Yuma has a hot, dry climate that once made farming in 
the area difficult. But irrigation systems built since the 
early 1900's have turned the desert that once surround- 
ed the city into rich farmland. The area's major crops in- 
clude alfalfa, citrus fruits, cotton, lettuce, and wheat. A 
U.S. Marine Corps air station and the Yuma Proving 
Ground—a U.S. Army testing area—are near Yuma. Agri- 
culture, government and military agencies, and tourism 
each provide many jobs for Yuma’s people. 

Yuma was founded in 1854 at a popular spot for cross- 
ing the Colorado River. It was originally called Colorado 
City and, later, Arizona City. In 1873, it was renamed 
Yuma, after the Yuma Indians (also called the Quechan 
Indians). In the late 1800's, Yuma served as a shipping 
center for goods entering Arizona by way of the Col- 
orado River. From 1876 to 1909, it was the site of the Ari- 
zona Territorial Prison. The prison buildings still stand, | 
and the grounds are now a state historical park. 

Yuma is the seat of Yuma County. It has a council- 
manager form of government. For the monthly weather, 
see Arizona (Climate). Cathy Carrithers Everett 
Yuma Indians. See Quechan Indians. 

Yurok Indians, yoo RAHK, originally lived in northern 
California, along the Klamath River and the Pacific coast. 
Most Yurok still live there. 

The chief foods of the Yurok were acorns, which they 
ground into meal and boiled, and salmon. The Yurok 
also ate deer and other game, bulbs, seeds, and berries. 
Food from the ocean included fish, shellfish, seaweed, 
and such animals as sea lions and whales. 

The Yurok paid great attention to wealth and social 
position, which were inherited. Valuable possessions in- 
cluded white deerskins, obsidian blades, headdresses 
made of woodpecker scalps, and strings of dentalia 
(tooth) shells. The dentalia strings were used as money, 
with the value determined by the length of the shells. 

The gold rush that began in 1849 brought many white 
settlers to California. Many Yurok died in fighting with 
the settlers. In the 1850's and 1860's, the United States 
government forced the Yurok to move to the Hoopa Val- 
ley near McKinleyville, California. In 1876, the area was 
formally established as the Hoopa Valley Reservation. 

The traditional Yurok homeland along the Klamath River 
was added to the reservation in 1891. Almost 100 years 
later, in 1988, the Klamath River area became the sepa- 
rate Yurok Reservation. According to the 2000 U.S. cen- 
sus, the reservation has a population of about 1,100. To- 
day, many Yurok work in logging, fishing, or farming. 

Victoria D. Patterson 


YWCA. See Young Women’s Christian Association. 








Z is the 26th and last letter in our alphabet. Historians 
believe that it came from a symbol used by the Semites, 
who once lived in Syria and Palestine. They named it 
zayin and adapted an Egyptian hierog/yphic (picture 
symbol) for an arrowlike object. The Greeks later made 
the symbol the sixth letter of their alphabet, and called it 
zeta. they gave it the capital Z form that we use. The Ro- 
mans used z only when writing words borrowed from 
Greek, and moved the letter to the end of their alphabet. 
In Canada and Great Britain, z is called zed. In some Eng- 
lish dialects it is called izzard. See Alphabet. 

Uses. Z or z is the letter least frequently used in 
books, newspapers, and other printed material in Eng- 
lish. Z is often used to denote the last of anything, as in 


Development of the letter Z 


pex 


The ancient Egyptians drew this sym- 
bol of an arrow about 3000 B.C. 


The Semites simplified the Egyptian 
symbol about 1500 B.C. They named the 
letter zayin, their word for weapon. 


The Phoenicians used this symbol of a 
weapon about 1000 B.C. 


I 
Z 


jib 


Common forms of the letter Z 


VZ 74 vt Win 


Handwritten letters vary Roman letters have small 


The Greeks changed the symbol about 
600 B.C. and made it the sixth letter of 
their alphabet. They called it zeta. 


The Romans used the letter Z when 
they wrote words borrowed from Greek 
about A.D. 114. 


from person to person. Manu- 


finishing strokes called serifs 


Zz PSO 


the phrase “from A to Z.” Z is used to denote atomic 
number in chemistry and zenith distance in astronomy. 
Zone and zero are also represented by z. 
Pronunciation. In English, a person pronounces the 
normal consonant z sound, as in zone, by placing the 
tongue blade near the edges of the upper front teeth, 
with a narrow chink left over the tip. The velum, or soft 
palate, is closed, and breath is expelled through the 
chink and against the front teeth. The vocal cords vi- 
brate. The letter z may also have a z/ sound in English as 
in azure or glazier. \n German, z has a ts sound. In most 
of the other European languages, z sounds are like 
those in the English language. See Pronunciation. 


Marianne Cooley 


The small letter z developed during the A.D. 800's from 
Roman writing. By the 1500s, the letter had the form that is 


used today. 
Today 


A.D. 800 










Special ways of expressing the letter Z 


a EE © @ ad = 

; ee 
International 
Morse Code Braille 





Sign Language 
Alphabet 


International Semaphore Code 


Flag Code 











La 


Computer letters have spe- 
cial shapes. Computers can 


Ta7 az. 


Sans-serif letters are also 
called gothic letters. They 


that extend from the main 
strokes. The type face shown 
above is Baskerville. The italic 
form appears at the right. 


script (printed) letters, /ef, 
have simple curves and 
straight lines. Cursive letters, 
right, have flowing lines. 


have no serifs. The type face 


shown above is called Futura. 


The italic form of Futura ap- 
pears at the right. 


“read” these letters either opti- 
cally or by means of the mag: 
netic ink with which the let- 
ters may be printed. 
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Zagreb, ZAH grehb (pop. 950,000), is the capital and 
largest city of Croatia. It lies on the banks of the Sava Riv- 
er in northern Croatia (see Croatia [map)). 

Zagreb is Croatia's chief industria] center. Factories in 
the city produce chemicals, leather, machinery, paper, 
and textiles. Museums in Zagreb include the Museum of 
Art and Handicrafts, the Archaeological Museum, and 
the Ethnographical Museum. The University of Zagreb 
was established in the city in 1669. 

Historical records mention Zagreb for the first time in 
1094, when it became the seat of a Roman Catholic bish- 
opric. In the 1800's, Zagreb became an important politi- 
cal, scientific, and literary center for Croats. In 1918, 
Croatia became part of the new Kingdom of the Serbs, 
Croats, and Slovenes, later renamed Yugoslavia. In 1991, 
war broke out between Croats and Serbs in Croatia after 
Croatia declared its independence. Tens of thousands of 
people fled to Zagreb after their villages were de- 
stroyed in the fighting. Sabrina P. Ramet 

See also Croatia (picture). 

Zaharias, zuh HAIR ee uhs, Babe Didrikson, D/HD 
rihk suhn(1911?-1956), is generally considered the great- 
est woman athlete in sports history. She gained her 
most enduring fame in golf and track and field, but she 
also competed in basketball, baseball, pocket billiards, 
tennis, diving, and swimming. In a 1932 track and field 
meet, she set four world 
records in three hours. At 
the 1932 Olympic Games, 
she set world records in 
the 80-meter hurdles, the 
javelin throw, and the high 
jump. 

Didrikson began con- 
centrating on golf in the 
early 1930's. Her style of 
play dramatically changed 
women’s golf. Her power- 
ful swing, low scores, and 
showmanship attracted 
many new fans to the 
sport. She won the U.S. 
Women's Amateur tournament in 1946. In 1946 and 1947, 
she won 17 tournaments in a row, including the 1947 
British Women’s Amateur. She became the first Ameri- 
can to win this event. Didrikson turned professional in 
1947. She was one of the founders of the Ladies Profes- 
sional Golf Association (LPGA). She won the U.S. 
Women’s Open in 1948, 1950, and 1954. The 1954 victory 
came a year after she had cancer surgery. 

Mildred Ella Didrikson was born on June 26, 1914, in 
Port Arthur, Texas. She was nicknamed Babe after base- 
ball slugger Babe Ruth because of the many home runs 
she hit playing baseball as a child. She married George 
Zaharias, a wrestler, in 1938. 





Wide World 
Babe Didrikson Zaharias 


Marino A. Parascenzo 


Additional resources 
Freedman, Russell. Babe Didrikson Zaharias. Clarion, 1999. 
Johnson, William O., and Williamson, N. P. Whatta-gal! The Babe 
Didrikson Story. Little, Brown, 1977. 
Wakeman, Nancy. Babe Didrikson Zaharias. Lerner, 2000. 
Younger readers. 


Zaire. See Congo (Kinshasa). 
Zambezi River, zam BEE zee, is the fourth longest riv- 


er in Africa. Only the Nile, Congo, and Niger rivers are 
longer. The Zambezi rises in Zambia, near the border 
between Congo (Kinshasa) and Angola. The river follows 
a winding 1,700-mile (2,736-kilometer) course, separating 
Zambia from Zimbabwe and crossing Mozambique to 
empty into the Mozambique Channel (see Africa [map)). 
The Zambezi has many branches and drains more than 
500,000 square miles (1,300,000 square kilometers). 

The upper course of the river lies in level land, where 
the water supply depends on equatorial rains that fall 
from October to March. From this plateau, the Zambezi 
plunges to a lower level over Victoria Falls, a mighty 
cataract of water. A hydroelectric plant has been in op- 
eration there since 1938. Kariba Dam, completed in 1959, 
lies in Kariba Gorge, about 200 miles (320 kilometers) 
downstream. It forms a lake that covers 2,000 square 
miles (5,200 square kilometers). 

Early geographers knew of the Zambezi region, prob- 
ably through Arab traders. The first European to explore 
the Zambezi River was David Livingstone. He explored 
the river in the 1850's and 1860s. Hartmut S. Walter 

See also Stanley and Livingstone; Victoria Falls. 


Zambia, ZAM bee uh, is a country in south-central 
Africa. It ranks as one of the world’s largest producers of 
copper. Zambia exports copper to many parts of the 
world and gains much income from the exports. 

Zambia takes its name from the Zambezi River, which 
forms most of the country’s southern border. Victoria 
Falls, one of the world’s most beautiful waterfalls, lies on 
the river. The great Kariba Dam, one of the world’s 
largest hydroelectric projects, and Kariba Lake also are 
on the river, serving both Zambia and Zimbabwe. 

Zambia was formerly a British protectorate called 
Northern Rhodesia. From 1953 to 1963, it formed part of 
the Federation of Rhodesia and Nyasaland with Nyasa- 
land (now Malawi) and Southern Rhodesia (now Zim- 
babwe). Zambia became an independent nation in 1964. 
Lusaka is its capital and largest city. 

Government A president serves as head of state and 
government and is the most powerful official in Zambia. 
The National Assembly, the country’s legislature, con- 
sists of 150 members. The president appoints a vice 
president and a Cabinet to help run the day-to-day af- 
fairs of the government. The people of Zambia elect the 
president and the Assembly members to five-year terms. 
The two largest political parties in Zambia are the Move- 
ment for Multiparty Democracy (MMD) and the United 
National Independence Party (UNIP). 

The country is divided into nine provinces. Each prov- 
ince is administered by a minister of state. 

People. Most Zambians are black Africans who speak 
Bantu languages (see Bantu). There are more than 70 
ethnic groups represented and eight major local Jan- 
guages spoken in Zambia. Many people also speak Eng- 
lish, the official language. In remote parts of the country, 
village life goes on much as it has for hundreds of years. 
The people live in circular, grass-roofed homes and 
raise food crops on the surrounding land. The develop- 
ment of mining has caused thousands of Zambians to 
move to mining towns. 

Corn is the main food. A favorite dish is nshima,a 
thick porridge made from corn. The people plant their 
crops in November and December. 








The majority of Zambians are Christians, but tradi- 
tional local beliefs still have a strong hold on the village 
people. However, the use of traditional medicine, and 
old customs such as polygyny (marrying several wives) 
and bride price (paying the parents for a bride), are 
slowly dying out in the towns. 

Most Zambian children attend elementary school, 
but only a fifth go to high school. Zambia’s only univer- 
sity, the University of Zambia, was founded in 1965. 
Zambia also has several trade and technical schools. 

Land. Most of Zambia is flat and covered with trees 
and bushes. It lies on a plateau about 4,000 feet (1,200 
meters) above sea level. The plateau is broken by the 
7,000-foot (2,100-meter) Muchinga Mountains in the 
northeast. In the south, the trees are smaller, and there 
are large open areas. The Zambezi River flows south 
through western Zambia and forms much of the south- 
ern border. Every year, it floods a broad, sandy plain in 
Western Province in the southwest. 

Because of its altitude, Zambia has a milder climate 
than might be expected. The hot season lasts only from 
September through November. Midday temperatures 
then range between 80 and 100 °F (27 and 38 °C). From 
November through April, Zambia has a rainy season. 
Violent storms flood the rivers by March. From May 
through August, temperatures range from 60 to 80 °F 
(16 to 27 °C). Northern Zambia gets about 50 inches (130 
centimeters) of rainfall a year. The south gets 20 to 30 
inches (51 to 76 centimeters). 

Economy. Copper accounts for more than 80 per- 
cent of Zambia's export earnings. Four large copper 
mines and several smaller mines lie in an area called 
the copperbelt, along Zambia’s border with Congo (Kin- 
shasa). Valuable amounts of cobalt are obtained as by- 
products of copper mining. Zambia has a lead and zinc 
mine at Kabwe, and coal deposits near Kariba Lake. The 
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Facts in brief 





Capital: Lusaka. 

Official language: English. 

Official name: Republic of Zambia. 

Area: 290,587 mi (752,618 km’). Greatest distances—east-west, 
900 mi (1,448 km); north-south, 700 mi (1,127 km). 

Population: Estimated 2002 population—9,549,000; density, 33 
per mi? (13 per km/); distribution, 62 percent rural, 38 percent 
urban. 7990 census—7,383,097. 

Chief products: Agriculture—cassava, corn, millet, sorghum 
grain, sugar cane. Fishing—perch, whitebait. Manufacturing 
and processing—cement, copper products, flour, wood prod- 
ucts. Mining—copper, cobalt. 

Flag: The flag has an orange eagle in the upper right corner 
over three vertical stripes of red (for freedom), black (for the 
people), and orange (for mineral wealth) on a field of green 
(for natural resources). See Flag (picture: Flags of Africa). 

Money: Basic unit—kwacha. One hundred ngwee equal one 
kwacha. 


production of copper products is the country’s most 
important manufacturing activity. Corn is the most im- 
portant farm product. Other leading crops include cas- 
sava, coffee, millet, sorghum, sugar cane, and tobacco. 

Zambia has no outlet to the sea. Railroads connect 
the country with seaports in Angola, Mozambique, and 
Tanzania. The railroad to Angola passes through Congo 
(Kinshasa), and the one to Mozambique passes through 
Zimbabwe. The railroad to Tanzania was built in the ear- 
ly 1970's with millions of dollars of aid from China. 

History. In 1851, the Scottish missionary David Liv- 
ingstone crossed the Zambezi from the south. He spent 
nearly 20 years exploring the region. 

In the late 1800's, Cecil Rhodes’s British South Africa 
Company made treaties with African chiefs in the area. 
In 1897, the company named the area Northern Rhode- 
sia to distinguish it from the region south of the Zam- 
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bezi, which it called Southern Rhodesia. 

In 1924, the British government took over the adminis- 
tration of Northern Rhodesia and appointed a governor. 
Copper had been mined in the area for hundreds of 
years. The discovery of large copper ore deposits in the 
late 1920's brought a rush of Europeans to the area. Ten 
years later, mining was an important industry. 

After World War II ended in 1945, the Europeans 
asked the United Kingdom for greater control of the 
government. Many wanted to merge Northern and 
Southern Rhodesia. The Africans of Northern Rhodesia 
opposed these demands. But in 1953, the United King- 
dom formed a federation of Northern Rhodesia, South- 
ern Rhodesia, and Nyasaland. The Africans opposed the 
federation because the European minority controlled 
the government in Southern Rhodesia. The United King- 
dom dissolved the federation in 1963. On Oct. 24, 1964, 
Northern Rhodesia became the independent nation of 
Zambia. Kenneth Kaunda was elected president in 1964. 
He served in that position until 1991. In 1972, the UNIP 
became the only legal political party in Zambia. 

Southern Rhodesia came to be called Rhodesia after 
the federation was dissolved. In 1965, Rhodesia declared 
its independence in defiance of the United Kingdom. Re- 
lations between Zambia and Rhodesia became strained 
because Rhodesia's white minority government refused 
to give the African majority a greater say in government. 

Zambia experienced serious economic problems in 
the 1970's, 1980's, and 1990's. Its economy suffered from 
low market prices for copper and a reduction in copper 
ore reserves. In 1980, blacks gained control of Rhode- 
sia’s government, and the country’s name was changed 
to Zimbabwe. Relations then improved between Zambia 
and Zimbabwe. 

Zambia legalized opposition parties in 1990. Frederick 
Chiluba, head of the MMD, defeated Kaunda in the 1991 
presidential election. Chiluba was reelected president in 
1996. His hand-picked successor, Levy Mwanawasa, was 
elected president in 2001. James Pletcher 


Related articles in World Book include: 
Bemba Lake Bangweulu 
Kaunda, Kenneth D. Lusaka 


Victoria Falls 
Zambezi River 
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Lusaka, Zambia's capital and commercial center, is a modern 
city with tall buildings and busy streets. 





~ Robert Harding Picture Library Ltd. 


Zamboanga, 24M boh AHNG guh |pop. 443,279), is a 
port city on the southwestern tip of the Philippine island 
of Mindanao. It lies about 550 miles (885 kilometers) 
south of Manila (see Philippines [map]). The region 
around Zamboanga produces abaca (a plant grown for 
its fiber), coconuts, fish, lumber, rice, and rubber. The 
city serves as a trade center for the region. 

Before the Spaniards arrived, Muslim sultans ruled 
the region. But in 1635, Spaniards first built a fort where 
Zamboanga now stands. Conflict between the Muslims 
and the Christian Spaniards and Filipinos began then 
and continues today. David J. Steinberg 
Zanzibar, ZAN zuh Bankr (pop. 133,000), is a historic 
seaport city on the west coast of Zanzibar Island. It is the 
seat of government for the island of Zanzibar, which is 
part of Tanzania (see Tanzania [map)). Zanzibar’s main ex- 
ports are cloves and clove oil. In Stone Town, the city’s 
old section on the sea, ornate buildings line narrow, 
winding streets. Large apartment buildings tower over 
the city’s Ng'ambo section, inland from Stone Town. 

In the early 1800's, the sultan of Oman, who controlled 
much of East Africa's coast, established his capital in 
Zanzibar. He built an economy based on clove planta- 
tions and the slave and ivory trades. The sultan’s palace 
still stands in Stone Town. Garth A. Myers 
Zapata, sah PAH tah, Emiliano, £H mee LYAH noh 
(1879-1919), was a leader of the Mexican Revolution, 
which began in 1910. His main goal was to gain land for 
the people. Zapata refused to lay down his arms until 
revolutionary leader Francisco Madero distributed land. 
In 1911, unhappy with Madero’s gradual reforms, Zapata 
issued a program of immediate land reform known as 
the “Plan de Ayala.” He also refused to recognize the au- 
thority of Victoriano Huerta, who overthrew Madero in 
1913. In 1914, Zapata occupied Mexico City with Pancho 
Villa. Zapata was murdered by Colonel Jests Guajardo 
in 1919. He was born on Aug. 8, 1879, in Anenecuilco, 
Morelos. See also Mexico (The Constitution of 1917). 

W. Dirk Raat 
Zapatista Army of National Liberation, 244 pah 
TEES tah, commonly called the Zapatistas, is a group 
that seeks increased political rights for Mexico's native 
Indian population. The Zapatistas take their name from 
Emiliano Zapata, who fought for Indian land rights dur- 
ing the Mexican Revolution of 1910. A key Zapatista 
leader is a non-Indian who goes by the name Sub- 
comandante Marcos. 

The Zapatistas came to prominence on Jan. 1, 1994, 
when Mayan Indians seized control of several towns in 
the southern Mexican state of Chiapas. The Zapatistas 
demanded improved living conditions for all of Mexi- 
co’s Indians. At first, the Mexican army tried to crush the 
rebellion through force. But protests in Mexico and 
other countries led Mexico's government to declare a 
cease-fire on Jan. 12, 1994. 

In 1996, the Zapatistas and the Mexican government 
signed an agreement on Indian rights. The government 
failed to carry out the agreement. A version of the ac- 
cord that had been extensively amended by the Mexican 
Congress became law in 2001. The Zapatistas did not 
support the law. Neil F. Harvey 

See also Zapata, Emiliano. 

Zapotec Indians, ZAH puh tehk, developed an em- 
pire in what is now the state of Oaxaca in southern Mex- 











ico from about 1500 B.C. to A.D. 750. There, they built 
their capital city, Monte Alban, on a mountaintop. The 
city had a ceremonial district that included temples and 
a ball court. The Zapotec also produced the earliest writ- 
ten texts in Middle America. They carved on stone slabs 
records of conquests, sacrifices, and relations with 
other peoples. After the disintegration of their empire, 
the Zapotec abandoned Monte Alban. However, a num- 
ber of smaller Zapotec kingdoms developed. Mixtec In- 
dians gained control of several of these kingdoms by 
conquering or marrying into Zapotec ruling families. 
Some kingdoms were conquered by the Aztec Indians. 

Thousands of Zapotec still live in the state of Oaxaca 
and speak Zapotec dialects. Most are farmers. Some Za- 
potec are also skilled potters and weavers. Their prod- 
ucts are sold worldwide. William O. Autry 

See also Monte Alban; Rivera, Diego (picture). 
Zaragoza. See Saragossa. 

Zarathustra. See Zoroastrianism. 

Zebra is a striped member of the horse family. There 
are three species—the common zebra, Grevy’s zebra, 
and the mountain zebra. They live in herds in the deserts 
and grasslands of eastern and southern Africa. 

A zebra has alternating white and black or dark brown 
stripes. Each of the three species of zebras has a distinc- 
tive stripe pattern. In addition, much like fingerprints in 
human beings, no individual zebra’s stripes are identical 
to those of another zebra. The stripes may help to keep 
herds of zebras together. Experiments have shown that, 
from birth, zebras are attracted to objects with stripes. 
Zebras with abnormal stripe patterns are usually not al- 
lowed in the herd and seldom survive. 

A zebra eats grass. It may also eat bark, leaves, buds, 
fruits, and roots. A zebra spends most of its time eating. 

Zebras main enemies include lions, hyenas, leopards, 
and cheetahs. Zebras protect themselves from predators 
by keeping together in the herd. At least one herd mem- 
ber remains alert to danger at all times. A zebra’s large 
ears rotate to locate sounds, and its night vision is as 
good as an owls. If attacked, a zebra usually tries to flee. 
Zebras can run at speeds of up to 40 miles (65 kilome- 
ters) per hour. Zebras may live up to 22 years in the wild. 

A zebra herd may range in size from a few individuals 
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to several hundred. Most herds include smaller groups 
that consist of a male, several females, and their young. 
Young males often form herds with no females. 

Although zebras seldom fight, competition among 
males for a particular female during the breeding sea- 
son may become intense and involve pushing, biting, 
and kicking. Females become sexually mature at the age 
of 3 and may reproduce throughout the rest of their life. 
Most males begin mating at about 5 years of age. 

The female zebra carries a single young, called a foal, 
in her body for about a year before giving birth. A new- 
born foal weighs 70 to 80 pounds (32 to 36 kilograms). It 
can stand within an hour after birth. In a few days, the 
young zebra begins eating grass. It may gain up to 1 
pound (0.45 kilogram) a day for the next two months. 

Zebras face an uncertain future in the wild. They must 
compete with ranchers and farmers for grazing land and 
scarce water resources. Many zebras have been killed 
for their meat and their hides. Only the common zebra is 
still numerous. Both Grevy’s zebra and the mountain ze- 
bra are endangered. A fourth kind of zebra, the quagga, 
became extinct in the late 1800's. Reginald A. Hoyt 


Scientific classification. Zebras belong to the genus Equus 
in the horse family, Equidae. The scientific name for the com- 
mon zebra is Equus burchelli. 


Zebra mussel is a freshwater, Eurasian shellfish that 
is a major pest in North America. In parts of the Great 
Lakes, millions of zebra mussels clog pipes that provide 
water for drinking, irrigation, and industrial uses. They 
also cover boat bottoms, piers, fish traps and nets, and 
marker and navigation buoys. In addition, zebra mussels 
cover native freshwater mussels and smother them, re- 
sulting in the elimination of native mussels from some 
regions. The explosive growth of zebra mussels may 
threaten the food supply of many species of fish and 
shellfish native to the Great Lakes. 

Zebra mussels grow to about 2 inches (5 centimeters) 
long, and many have stripes. Each mussel attaches to a 
hard surface by producing sticky tufts of byssal threads. 
Zebra mussels feed on tiny floating organisms called 
plankton. The mussels themselves are eaten by several 
species of fish and diving ducks. 

Zebra mussels are native to the area around the 


Giuseppe Mazza 


Zebras live in eastern and 
southern Africa. Most female 
zebras have one young, called 
a foal, every spring. The foal 
can stand within an hour after 
birth and will grow quickly. 
No individual zebra‘s stripes 
are identical to those of an- 
other zebra. 
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Ron Peplowski, Detroit Edison Company 


Zebra mussels interfere 
with industrial equipment in 
parts of the Great Lakes. In 
the above photograph, thou- 
sands of the mussels encrust 
machinery at a power station. 
The photo at the left gives a 
closeup view of some zebra 
mussels. 





Ron Peplowski, Detroit Edison Company 


Caspian and Black seas. They were first found in North 
America in 1987. Their larvae had been unintentionally 
released into the Great Lakes in ba/last water (the water 
kept in the hold of a ship to keep the vessel stable). By 
1994, zebra mussels had spread to all the Great Lakes, 
the Hudson and Mississippi rivers, and the Arkansas 
River as far west as Oklahoma. Biologists believe they 
eventually will spread to more than half the lakes and 
rivers of North America. James T. Carlton 


Scientific classification. Zebra mussels are in the family 
Dreissenidae in the class Bivalvia. The two species found in 
North America are Dreissena polymorpha and D. bugensis. 


Zebulun, ZEHB yuh luhn, was the name of one of the 
12 tribes of Israel. In the 1100's B.C, Zebulun, with neigh- 
boring tribes, played a leading part in the defeat of the 
Canaanites by Deborah and Barak (Judges 4-5). Later, it 
was a part of the northern kingdom of Israel. In 733 B.C, 
Zebulun was taken by the Assyrians with the rest of 
Galilee. Jesus Christ's home, Nazareth, lay in what had 
once been the tribe's territory. Zebulun was named for 
the 10th son of Jacob, the 6th and youngest born to him 
by Leah (Genesis 30:20). The tribe claimed that it de- 
scended from him. H. Darrell Lance 
Zechariah, zehk uh RY uh, Book of, is a book of the 
Old Testament or Hebrew Bible. It is named for a proph- 
et who lived in Jerusalem and prophesied from 520 to 
518 B.C. Chapters 1-8 are usually attributed to Zechariah 
himself. Chapters 9-14 are considered a slightly later col- 
lection written anonymously. 

The Book of Zechariah elaborates on a plan to rebuild 
a temple and reestablish a community for the Israelites 
returning from exile. In the first section (1:1-8:23), a series 
of visions and oracles help the Israelites understand and 
accept the new form of government by high priest and 


governor that the Persian authorities had permitted. 
Central to the plan was the recently refounded Temple 
of Yahweh that dominates all the visions and oracles. 

The second section (9:1-14:21) focuses on the struggle 
in the Jewish community that emerged after the Persian 
Empire experienced rebellions in Babylon and Egypt by 
450 B.C. Eric M. Meyers 
Zedillo Ponce de Le6én, say DEF yoh PAWN say day 
lay OWN, Ernesto (1951- ), was president of Mexi- 
co from 1994 to 2000. A member of the powerful Institu- 
tional Revolutionary Party (PRI), he succeeded Carlos 
Salinas de Gortari. 

Shortly after Zedillo became president, Mexico faced 
a severe economic Crisis. In response, Zedillo’s adminis- 
tration adopted an emergency economic plan that in- 
cluded a reduction in government spending and an in- 
crease in taxes. These measures, combined with an 
international aid package, helped the economy recover. 

Zedillo also took a number of steps to reform Mexi- 
co's political system. In 1999, for example, he ordered 
that a primary be held to select the PRI presidential can- 
didate. It was the first time voters, rather than the cur- 
rent president, chose the candidate. Zedillo’s reforms 
helped make possible the presidential victory in 2000 by 
opposition candidate Vicente Fox Quesada. This victory 
ended the PRI's 71-year rule of Mexico. 

Zedillo was born in Mexico City. He graduated in 1972 
from Mexico’s National Polytechnic Institute. He earned 
a Ph.D. degree in economics at Yale University in 1981. 
Upon returning to Mexico, he became an economist for 
Mexico’s central bank. 

Zedillo was secretary of planning and budget from 
1988 to 1992 and then became secretary of public edu- 
cation. He resigned that post in late 1993 to manage the 
campaign of Luis Donaldo Colosio, the PRI presidential 
candidate. Colosio was assassinated in March 1994, and 
Zedillo was named the new candidate. Roderic A. Camp 
Zeeman, ZAY mahn, Pieter, PEE tuhr (1865-1943), a 
Dutch physicist, became known for his discoveries in 
spectroscopy, the study and analysis of spectra of light. 
In 1896, he discovered what is now called the Zeeman 
effect, the splitting of spectral lines by a magnetic field 
(see Zeeman effect). The theory for this phenomenon 
was developed by Hendrik A. Lorentz, and the two sci- 
entists shared the 1902 Nobel Prize in physics for their 
work (see Lorentz, Hendrik A.). Through the Zeeman ef- 
fect, astronomers measure the strength of the magnetic 
field on the surface of stars. Zeeman was born in Zon- 
nemaire, in Zeeland, the Netherlands. Bruce R. Wheaton 
Zeeman effect, ZAY mahn, is an influence that mag- 
netism has on light. The effect changes the color of the 
light emitted (sent out) by atoms. Scientists can use the 
light to measure the strength of the magnetism. The 
Dutch physicist Pieter Zeeman first observed the effect 
in 1896. 

The parts of an atom that actually emit light are nega- 
tively charged particles called electrons. An electron 
emits light when it jumps from a higher energy level to 
a lower energy level. The color of the light depends on 
the difference between the levels. The atoms in a sub- 
stance will emit light when they are given enough ener- 
gy—for example, by heating the substance. 

You can study the light emitted by a particular kind of 
atom by using a prism to break the light into different 








colors. The colors appear as bright lines called spectral 
lines. The Zeeman effect is the splitting of a single spec- 
tral line into two or more lines. This effect occurs when 
a substance emitting light is placed in a magnetic field. A 
magnetic field is the influence that a magnet or electric 
current creates in the region around it. 

The Zeeman effect occurs because electrons have 
_ magnetism resulting from their charge and motion. The 
effect occurs when the magnetic fields created by elec- 

_ trons of a particular kind of atom interact with the exter- 
nal magnetic field. Depending on how an electron is ori- 
ented, this interaction may increase or decrease the 
electron’s energy slightly. Each new energy level makes 
a different spectral line. In this way, a single spectral line 
splits into two more lines when atoms are in a magnetic 
field. Richard Wolfson 

Zen is an East Asian form of Buddhism. Zen Buddhism 
is practiced primarily in Japan and has greatly influ- 
enced Japanese culture. Since the mid-1900's, Zen has 
gained many followers in the United States. 

The goal of Zen is the attainment of a state of spiritual 
enlightenment called satori. Zen Buddhists believe med- 
itation is the key to achieving satori. There are two major 
schools of Zen, Rinzai and Soto. Followers of Rinzai 
meditate on the meaning of baffling riddles called koans 
while sitting cross-legged. People who practice Soto 
meditate in the same position. They also read from the 
sacred works of Mahayana Buddhism, another East 
Asian form of the religion. Zen Buddhists believe physi- 
cal labor contributes to the attainment of enlightenment. 
They work closely with a teacher called the master, who 
guides their search for satori. 

Zen developed in China, where it is called Chan. Ac- 
cording to legend, an Indian monk named Bodhidharma 
first taught its principles in China in the A.D. 500’s. Two 
Japanese priests, Eisai and Dogen, introduced Chan into 
Japan. Eisai founded the Rinzai school in the 1100's, and 
Dogen established the Soto school in the 1200's. Zen 
quickly became a major religious and cultural force in 
Japan. Frank E. Reynolds 

See also Buddhism (Zen); Meditation. 


Additional resources 


Dumoulin, Heinrich. A History of Zen Buddhism. 1963. Reprint. 
Munshiram Manoharial, 2000. 

Ferguson, Andrew. Zen’s Chinese Heritage. Wisdom, 2000. 

Smith, Jean. The Beginners Guide to Zen Buddhism. Bell Tower, 
2000. 

Tanahashi, Kazuaki, and Schneider, T. D., eds. Essential Zen. 1994. 
Reprint. DIANE, 1999. Selected readings. 


Zenger, ZEHNG uhr, John Peter (1697-1746), gained 
the first major victory for freedom of the press in the 
American Colonies. Political opponents of British gover- 
nor William Cosby established Zenger as printer of the 
New-York Weekly Journal in 1733. These opponents, in- 
cluding Chief Justice Lewis Morris, belonged to the Pop- 
ular Party and used the /ourna/to oppose the Govern- 
ment Party. In 1734, when Cosby abruptly dismissed 
Morris from his office, the /ournal criticized Cosby se- 
verely. Zenger shielded Cosby's enemies by refusing to 
reveal who had written the critical articles. 

Because they could find no one else to prosecute, the 
British arrested Zenger and tried him in 1735 for crimi- 
nal libel. Zenger’s lawyers were disbarred, and he was 
left almost defenseless. Finally, Andrew Hamilton, a fa- 
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mous Philadelphia lawyer, came to New York to aid 
Zenger. Hamilton gave a powerful speech that persuad- 
ed the jury to find Zenger “not guilty” by arguing that 
Zenger had printed the truth, and that truth is not li- 
belous. After the trial, Zenger published A Brief Narra- 
tive of the Case and Tryal of John Peter Zenger (1736). 

Zenger was born in Germany and came to New York 
at the age of 13. He was apprenticed to a printer and set 
up his own printing shop in 1726. Jethro K. Lieberman 

See also Freedom of the press (In the United States). 
Zenith, Z£E nihth, in astronomy, is any point directly 
above a person on the earth. Zeniths lie on the celestial 
sphere, which can be pictured as an imaginary sphere 
that encloses the universe. A point directly below a per- 
son on the earth is called a nadir (see Nadir). 

Astronomers speak of two kinds of zeniths, astronom- 
ical zeniths and geocentric zeniths. An astronomical 
zenith is determined by gravity. It is any point where an 
extended p/umb line would intersect the celestial 
sphere. A geocentric zenith is determined by geometry. 
It is any point where a line drawn from the earth's center 
through a person on its surface would intersect the ce- 
lestial sphere. The angular distance of a star or other ce- 
lestial body from a zenith is called the zenith distance. 
This information can be used to describe the position of 
such an object. Lee J. Rickard 
Zeno of Citium, Z£F noh, S/HSH ee uhm (3352-265? 
B.C), was the founder of Stoic philosophy in Athens. He 
was born in Citium on the island of Cyprus. It is report- 
ed that he was originally a merchant, but was ship- 
wrecked and lost all his property traveling to Athens in 
314 B.C. He stayed there and took up the study of philos- 
ophy, meeting his students on a stoa (porch), from 
which the name stoic came (see Stoic philosophy). 

Zeno taught that it is foolish to try to shape circum- 
stances to our desires. The world process is not like a 
blindly running machine. Instead, a divine intelligence 
guides and governs it, and directs all things ultimately 
toward what is good. Wise people will “follow nature” 
and fit their desires to the pattern of events. They will 
find happiness in freedom from desire, from fear of evil, 
and in knowing that they are in tune with the divine pur- 
pose directing all things. The Stoic philosophy spread to 
Rome and flourished there for several centuries after 
the birth of Christ. S. Marc Cohen 
Zeno of Elea, ZEF noh, EE lee uh{490?-430 B.C), was a 
Greek philosopher who lived in the Greek colony of 
Elea in southern Italy. He defended the doctrine of his 
teacher, the philosopher Parmenides, who believed that 
what exists is one, permanent, and unchanging (see Par- 
menides). Zeno tried to prove that motion, change, and 
plurality (reality consisting of many substances) are im- 
possible. Zeno used a method of arguing called 
reductio ad absurdum. By this method, he would derive 
impossible conclusions from the opinions of his oppo- 
nents. 

Zeno is believed to have devised at least 40 argu- 
ments, but only 8 have survived. His four paradoxes con- 
cerning motion make up his most famous surviving ar- 
guments. In one of these paradoxes, Zeno argued that a 
runner can never reach the end of a race course. He stat- 
ed that the runner first completes half of the course, 
then half of the remaining distance, and so on infinitely 
without ever reaching the end. Zeno’s apparently simple 
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arguments raise profound issues about time, space, and 
infinity. These issues continue to interest philosophers 
and scientists. S. Mare Cohen 

Zeolite, ZFE wh /yt is any of a group of crystalline min- 
eral compounds whose framework of atoms forms mi- 
croscopic tunnels and “rooms.” The internal structure of 
zeolites makes them useful as filters and catalysts. Cata- 
lysts are substances that speed up a chemical reaction 
without being consumed by the reaction. Zeolites, one 
of the most abundant kinds of minerals, are made of sili- 
con, oxygen, and aluminum and other metals. 

Researchers have also developed synthetic zeolites, 
which contain such substances as phosphorus and sul- 
fur. Industry uses more synthetic zeolite catalysts than 
any other kind of catalyst. The petroleum industry uses 
synthetic zeolite catalysts to break down large mole- 
cules and to produce gasoline from methyl alcohol. Oth- 
er uses of synthetic zeolites include the treatment of liq- 
uid nuclear waste, soil improvement, and water 
purification and softening. Galen D. Stucky 
Zephaniah, zehf uh NY uh, Book of, is a book of the 
Hebrew Bible, or Old Testament. It is named for the 
prophet Zephaniah, whose ministry in the Kingdom of 
Judah probably occurred between about 630 and 625 
B.C. During Zephaniah’s ministry, Palestine was invaded 
by the Scythians, a barbarian people. Zephaniah equat- 
ed their arrival with God's judgment on Judah and on all 
humanity. He stated, however, that God's wrath was 
principally directed against Judah so that people might 
repent. Zephaniah forecast a destructive “Day of the 
Lord,” when the wicked would be punished. This theme 
is a central element in Biblical prophecy. The prophet 
predicted that a faithful few would be spared God's 
anger and be preserved in Jerusalem and in the rest of 
Judah. There God would gather them and they would 
accept His rule. Eric M. Meyers 

See also Bible (Books of the Hebrew Bible). 
Zeppelin. See Airship (The Zeppelins). 

Zeppelin, ZEHP uh lihn or Tseup uh LEEN, Ferdinand 
von (1838-1917), was a famous German pioneer in 
lighter-than-air vehicles. He designed aircraft that were 
primarily gas bags, supported internally by a light 
framework. Engines powered and controlled his aircraft. 
These aircraft soon were named after him. Germany 
used zeppelins in air raids against Britain during World 
War |. These attacks were the first planned air raids 
against a civilian population (see Airship). 

Zeppelin was born in Constance, Baden, and was 
trained to be an army officer. He visited the United 
States during the Civil War and went up in balloons with 
the Union forces. The balloons convinced him of the val- 
ue of aircraft. Zeppelin served in the Franco-Prussian 
War in 1870. After his retirement in 1891, he devoted 
himself to aeronautics. He had spent most of his savings 
when Kaiser Wilhelm II became interested in his work 
and offered financial support. Richard P. Hallion 
Zero, in arithmetic, is the name of the digit 0, some- 
times called naught or a cypher. It is used to indicate the 
absence of quantity. A zero is needed in a positional nu- 
meral system, such as the familiar decimal system com- 
monly used by most people today. In a positional sys- 
tem, the position, or place, of a digit determines the 
digits value. Thus, in the numeral 246, the digit 2 stands 
for two hundred, the digit 4 stands for four tens (or 


forty), and the digit 6 stands for six units, or ones. The 
numeral represents the number 246. In order to write 
the number 206, a symbol is needed to show that there 
are no tens. The digit 0 serves this purpose. Zero added 
to or subtracted from a number gives the original num- 
ber. A number multiplied by zero gives zero. Division by 
zero is undefined. Zero is an even number. 

On most scales, zero marks the starting point or the 
neutral position. Positive numbers are placed to the 
right or above zero, and negative numbers are placed to 
the left or below zero. But on some scales, zero is set ar- 
bitrarily. For example, on a Celsius thermometer, zero is 
set at the temperature at which water freezes. 

There is evidence that the Maya of Central America 
were using symbols for zero by about A.D. 250 and that 
the Hindus had developed such a symbol by the late 
800’s. The Hindu symbol spread from India and was 
adopted in Europe during the late 1400's. The word zero 
probably came from ziphirum, a Latinized form of the 
Arabic word sifr. Sifris a translation of the Hindu word 
sunya (void or empty). Robert M. Vancko 

See also Decimal system. 

Zeus, zoos, was the ruler of the gods in Greek mythol- 
ogy. Zeus was a sky and weather god, especially associ- 
ated with rain, thunder, and lightning. The Greeks be- 
lieved he was all-knowing and all-seeing. The Greeks 
considered Zeus a father figure and a protector, espe- 
cially of guests and strangers. The Roman god Jupiter 
was equivalent to Zeus (see Jupiter). 

Zeus was the son of Cronus and Rhea, members of an 
earlier race of ruling gods called the Titans. Zeus and 
the other children of Cronus defeated the Titans. Zeus 
then took Cronus’s place and ruled from his home on 
Mount Olympus. He headed a family of 12 major gods 
and goddesses called the Olympians. Some lesser gods 
also lived on Olympus. Zeus's brothers were the gods 
Hades and Poseidon. Hades ruled the underworld, and 
Poseidon ruled the seas. The goddesses Demeter, Hera, 
and Hestia were Zeus’s sisters. 

At the time Zeus was introduced in Greece, the reli- 
gion of that area was based on fertility. Each community 
had a major fertility goddess and a male god associated 
with her. Zeus eventually took the place of many of 
these male gods, and became the husband or lover of 
the goddesses. Later, Hera became Zeus'ss wife, and oth- 
er goddesses took a lesser status. 

Zeus had many love affairs with goddesses and mor- 
tal women and fathered many children. His children in- 
cluded the goddess Aphrodite; the gods Apollo, Diony- 
sus, and Hermes; and the mortal heroes Perseus and 
Heracles (Hercules in Latin). Zeus alone gave birth to the 
goddess Athena. 

In art, Zeus is depicted as bearded and majestic, often 
holding a thunderbolt. The eagle and the oak tree were 
symbols associated with Zeus. F. Carter Philips 

There is a separate article in World Book for each 
mythological figure mentioned in this article. See also 
Mount Olympus; Mythology (picture: The Greek gods). 
Zhao Ziyang, jow zu yahng (1919- ), also spelled 
Chao Tzu-yang, served as general secretary of the Chi- 
nese Communist Party from November 1987 until June 
1989. He had been acting general secretary since Janu- 
ary 1987. As general secretary, Zhao held the highest 
post in the Communist Party, which controls China's 








government. But at the time, Deng Xiaoping was the 


_ country’s most influential leader (see Deng Xiaoping). 
) Zhao was dismissed from his post in June 1989 after he 
_ showed support for a protest in favor of increased de- 


mocracy in China (see China [Deng Xiaoping). 
Zhao was born in Henan (Honan) Province. He joined 


_ the Communist Party in 1938. He rose through the ranks 


and, in 1965, was given the party post of first secretary of 


Guangdong (Kwangtung) Province. He was removed 
_ from office in 1967 during China's Cultural Revolution 


(see China [The Cultural Revolution)). Zhao regained his 
post in 1971. In 1975, he became the Communist Party's 
first secretary of Sichuan (Szechwan) Province and 
helped improve the economy there. Zhao’s work in Si- 
chuan helped him advance rapidly in the Communist 
Party and the government. From 1980 to 1989, Zhao was 
a member of China's most powerful policymaking 
body—the standing committee of the Communist Party's 
Politburo. In 1980, he became premier of China. The pre- 
mier heads the operations of the government. Zhao held 
that post unti] he became general secretary in 1987. 

Arif Dirlik 
Zhou dynasty, jo/, also spelled Chou, was a Chinese 
dynasty (family of rulers) that governed from about 1122 
B.C. to 256 B.C. It was China’s longest-ruling dynasty. 

The dynasty began when the Zhou tribes of western 
China conquered the ruling Shang dynasty. Zhou rulers 
set up a society with three classes—aristocrats, common- 
ers, and slaves. The commoners farmed their own land 
and that of the aristocrats. Zhou rulers divided the king- 
dom into many states. A local chief headed each state 
but enforced the central governments rules. 

A weak Zhou ruler was overthrown by his enemies in 
771 B.C. The dynasty then moved its capital east from 
Hao (near what is now Xian) to Luoyang. The move 
marked the beginning of the Fastern Zhou period. Dur- 
ing this period, cities grew, a merchant class developed, 
and the use of money replaced barter (trade). The fa- 
mous philosophers Confucius and Laozi developed their 
ideas during this time (see Confucius; Laozi). 

The Zhou central government gradually lost power to 
its large states, and the dynasty finally ended in 256 B.C 
Seven large states controlled China until 221 B.C, when 
the Qin dynasty took over. Eugene Boardman 
Zhou Enlai, joh efn /y(1898-1976), also spelled Chou 
En-lai, became premier and foreign minister of China in 
1949, when the Communists won control of the country. 
He was replaced as foreign minister in 1959 but until his 
death remained China’s most influential spokesman in 
international affairs. 

Zhou was born in Jiang- 
su (Kiangsu) Province. He 
attended schools in China, 
Japan, and France, and he 
became a spokesman for 
the international Com- 
munist movement. In 1931, 
Zhou joined Mao Zedong, 
leader of the Chinese 
Communists. Zhou took 
part in the Long March of 
1934, when Mao led the 
Communists 6,000 miles 


(9,700 kilometers) across Zhou Enlai 





Audrey Topping, Rapbo Guillumette 
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China. Zhou was a leader in the conflict with the Nation- 
alists for control of China in the 1940's. As premier, he 
became Mao's spokesman in foreign affairs. In 1972, for 
example, Zhou held meetings with United States Presi- 
dent Richard M. Nixon, the first U.S. president to visit 
China while in office. Arif Dirlik 

Zhuangzi, jwahng dzuh, also spelled Chuang Tzu, was 
a Chinese philosopher of the 300’s B.C. He ranks with 
Laozi (Lao Tzu) as the most important figure in the devel- 
opment of the philosophy called Taoism. Zhuangzi prob- 
ably wrote parts of a book called the Zhuangzi, which 
was named after him. The book's wit and imaginative 
style make it one of the greatest works of Chinese litera- 
ture. The Zhuangzi also helped shape the branch of Bud- 
dhism called Chan (Zen). 

The Zhuangzi teaches the mystical doctrine that all 
things come together in an indefinable harmony called 
the Tao (Way). The book urges that people live sponta- 
neously, calmly accepting inevitable changes—even 
death. One passage asks: “How do | know hating death is 
not like having strayed from home when a child and not 
knowing the way back?” N. Sivin 

See Taoism; Laozi. 

Zhukov, ZHOO kawf Georgi Konstantinovich, 
gay AWR gih KAwn stahn TEE nah vihch (1896-1974), be- 
came a Soviet military hero during World War {I (1939- 
1945). He organized the defense of Moscow and Lenin- 
grad (now St. Petersburg) in 1941 and the Soviet victory 
at Stalingrad (now Volgograd) in 1942 and 1943. He led 
the Soviet forces that captured Berlin in 1945. Zhukov 
became a marshal—the highest rank in the Soviet army— 
in 1943. 

Soviet dictator Joseph Stalin feared Zhukov's populari- 
ty after the war and assigned him to minor posts. Stalin 
died in 1953, and Zhukov rose to the post of defense 
minister in 1955. Zhukov helped Nikita S. Khrushchev in- 
crease his power in the Communist Party in 1957. Khru- 
shchev made Zhukov a member of the Presidium (later 
called the Politburo), the highest Soviet governing body, 
but came to fear his influence. Khrushchev removed him 
from his high positions later that year. Zhukov was born 
in Strelkovka, near Moscow. He fought in World War | 
(1914-1918). Albert Marrin 
Ziegfeld, Z/HG fehid, Florenz (1869-1932), was an 
American theater producer. He became famous for a se- 
ries of musical revues, called the Ziegfeld Follies, which 
he presented annually from 1907 to 1927. 

The Ziegfeld Follies featured a chorus line of beautitul 
women in lavish costumes performing in extravagant 
settings. Many Ziegfeld beauties became motion-picture 
stars, including Marion Davies, Irene Dunne, and 
Paulette Goddard. 

Ziegfeld also introduced many famous entertainers in 
the revues, notably Eddie Cantor, Fanny Brice, Will 
Rogers, W. C. Fields, and Bert Williams. Ziegteld com- 
missioned such composers as Irving Berlin and Jerome 
Kern to provide songs for the Follies. Ziegfeld also pro- 
duced numerous musical comedies, such as Kio Rita 
(1927), Show Boat (1927), and Rosalie (1928). He was born 
in Chicago. 
Ziggurat. See Architecture (Mesopotamian). 
Zimbabwe, zi/iii BAH bway, is a landlocked country in 
southern Africa. Most of the country is a high plateau. 
Zimbabwe lies in the tropics but has a pleasant climate 


Daniel |. Watermeiet 
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because of the high altitude. Zimbabwe's beautiful 
scenery includes the famous Victoria Falls on the Zam- 
bezi River along the country’s northern border. Harare is 
the capital and largest city. 

Since the late 1800's, the area that is now the country 
of Zimbabwe has had a troubled political history. The 
vast majority of Zimbabwe's people are black Africans, 
but whites controlled the government and economy 
from about 1890 to 1979. During the last decade of white 


Facts in brief 


Capital: Harare. 

Official language: English. 

Area: 150,872 mi? (390,757 km’). Greatest distances—east-west, 
515 mi (829 km); north-south, 470 mi (756 km). 

Population: Estimated 2002 population—11,896,000; density, 79 
per mi? (30 per km’); distribution, 68 percent rural, 32 percent 
urban. 1992 census—10,412,548. 

Chief products: Agriculture—cattle, coffee, corn, cotton, sugar, 
tea, tobacco, wheat. Manufacturing and processing—chemi- 
cals, clothing and footwear, iron and steel, metal products, 
processed foods, textiles. Mining—asbestos, chromite, coal, 
copper, gems, gold, nickel. 

National anthem: “Ngaikomborerwe Nyika yeZimbabwe” 
(“Blessed be the Land of Zimbabwe’). 

Flag: The flag has seven horizontal stripes of green, yellow, red, 
black, red, yellow, and green. A white triangle on the left con- 
tains a yellow Great Zimbabwe bird on a red star. See Flag 
(picture: Flags of Africa). 

Money: Basic unit—Zimbabwe dollar. One hundred cents equal 
one dollar. 


rule, black nationalists in Zimbabwe—then called 
Rhodesia—engaged in guerrilla warfare against the gov- 
ernment. At the same time, the nation’s economy was 
crippled by international trade sanctions (restrictions). 

In the face of mounting opposition at home and 
abroad, white Rhodesians finally agreed to give political 
power to the blacks. The first black-majority government 
was elected in 1979. However, many blacks rejected this 
government because they felt it was unrepresentative 
and allowed whites to retain many special privileges. 

Widespread guerrilla violence continued until late 
1979, when the government and the rebels signed a 
peace treaty. The government agreed to hold new elec- 
tions in February 1980. The political party of Robert Mu- 
gabe, one of the rebel leaders, won a large majority of 
votes in these elections. Mugabe then became prime 
minister of the independent republic of Zimbabwe. 

Government. An executive president, who heads 
Zimbabwe's government, is elected by the people to a 
six-year term. This official appoints two vice presidents 
and a Cabinet to carry out government operations. 

A 150-member House of Assembly is Zimbabwe’s par- 
liament. Of the members, 120 are elected by the people, 
12 are appointed by the president, 8 are provincial gov- 
ernors, and 10 are traditional chiefs of Zimbabwe. The 
members of the House serve five-year terms. 

People. About 98 percent of Zimbabweans are black 
Africans. About 1 percent are whites. The rest are Asians 
and Co/oreds (people of mixed ancestry). About two- 
thirds of the blacks live in rural areas. Most of the 
whites, Asians, and Coloreds live in cities and towns. 
The largest black ethnic group in Zimbabwe is the 
Shona (called the Mashona). The Ndebele (called the 
Matabele) is the second largest group. The Shona speak 
the Chishona language. The Ndebele speak Sindebele. 

Most blacks in Zimbabwe are farmers. Most raise 
only enough food for their families. Their main crop, 
corn, is pounded into flour to make a dish called sadza. 

Many blacks in Zimbabwe work on commercial farms 
owned by whites. Since Zimbabwe became independ- 
ent in 1980, the government has worked to redistribute 
more farmland among black farmers. Other blacks work 
in cities and towns. The whites include farmers, who 
own most of the high ve/d (grasslands), and business 
and professional people. 

Land. Most of Zimbabwe is a high, rolling plateau 
from 3,000 to 5,000 feet (910 to 1,500 meters) above sea 
level. The High Veld, a central plateau, crosses the coun- 
try from northeast to southwest. The Middle Veld lies on 
either side of the High Veld. The Low Veld consists of 
sandy plains in the Zambezi, Limpopo, and Sabi river 
basins. Mount Inyangani (8,514 feet, or 2,595 meters) is 
Zimbabwe's highest point. 

Zimbabwe’s summer lasts from October to April and 
is hot and wet. The winter, from May to September, is 
cool and dry. Temperatures in the country range be- 
tween 54 and 85 °F (12 and 29 °C), and rainfall varies from 
15 inches (38 centimeters) a year in the west to 50 inches 
(130 centimeters) in the east. 

Economy. Commercial agriculture is the largest em- 
ployer in Zimbabwe. The country’s chief agricultural ex- 
ports include beef, coffee, tea, flowers, and tobacco. 
Zimbabwe also produces large quantities of corn, veg- 
etables, and fruits for domestic use. Zimbabwe is an im- 





portant producer of asbestos, coal, gold, nickel, and 
, other minerals. Textiles and food processing are among 
the most important manufacturing industries. 

The Kariba Gorge hydroelectric complex on the Zam- 
| bezi is one of the world’s largest. Its dam forms Kariba 
) Lake, which covers 2,000 square miles (5,200 square kilo- 
) meters). Its power plant supplies electric power to most 
) of Zimbabwe. It is operated by Zimbabwe and Zambia. 
History. Ancient paintings and tools made by the San 
| (Bushmen) people have been found in Zimbabwe. These 
| discoveries indicate that people have lived in the region 
) for thousands of years. By the A.D. 800’s, people were 
/ mining minerals for trade. Shona people began their 
| rule about A.D. 1000. They built a city called Zimbabwe, 
| or Great Zimbabwe. The word zimbabwe means house 
| of stone in the Shona language. The city’s ruins lie near 
, Masvingo. They include a tower 30 feet (9 meters) high 
| 











and part of a wall 800 feet (240 meters) around. The 

_ structures were made of huge granite slabs, most of 

which were fitted together without mortar. 

During the 1400's, a branch of the Shona, called the 

| Karanga, established the Mwanamutapa Empire. This 

empire included most of what is now Zimbabwe. At 

/ eastern African ports, the Karanga traded ivory, gold, 

/ and copper for porcelain from China and cloth and 

beads from India and Indonesia. 

| The Rozwi, a southern Karanga group, rebelled in the 
late 1400's and founded the Changamire Empire. This 

| empire became stronger than the Mwanamutapa Em- 

pire, and the Rozwi took over the city of Zimbabwe. The 

Rozwi built the city’s largest structures. The Changamire 

| Empire was prosperous and peaceful until Nguni peo- 

ple from the south defeated much of the empire in the 

| 1830's. The city was abandoned after the fall of the 

_Changamire Empire. 

Portuguese explorers introduced Christianity to what 

_is now Zimbabwe in the 1500's. But few people accept- 

) ed Christianity until the late 1800's. In 1888, Lobengula, 

the Ndebele ruler, signed an agreement that granted 

mineral rights in the area under his control to the British 

| South African Company. This company was controlled 

| by the British financier Cecil Rhodes. By 1893, the British 

) South Africa Company occupied most of the region. In 








1895, this company named its territory Rhodesia. 
| The British South Africa Company crushed black 
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\ Cameramann International, Ltd. from Marilyn Gartman 
Harare is the capital and largest city of Zimbabwe. Modern 

) high-rise hotels and office buildings line the wide streets in 

/ Harare’s downtown area. 
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African uprisings in 1896 and 1897, and reports of gold 
brought more Europeans to the area. In 1897, the United 
Kingdom recognized Southern and Northern Rhodesia 
as separate territories. In 1922, the white settlers of 
Southern Rhodesia (now Zimbabwe) voted for self-gov- 
ernment, and Southern Rhodesia became a self-govern- 
ing British colony in 1923. In 1953, the United Kingdom 
set up the Federation of Rhodesia and Nyasaland, which 
included Southern Rhodesia, Northern Rhodesia (now 
Zambia), and Nyasaland (now Malawi. 

In 1961, the United Kingdom and Southern Rhodesia 
approved a new constitution. But the leading black 
African party boycotted the first election, because it felt 
too few blacks could vote. The government later banned 
two black parties, the Zimbabwe African People’s Union 
(ZAPU) and the Zimbabwe African National Union. Both 
demanded a greater part in government for blacks. 

The Federation of Rhodesia and Nyasaland was dis- 
solved in 1963. In 1964, Northern Rhodesia became the 
independent nation of Zambia, and Nyasaland became 
independent as Malawi. Southern Rhodesia became 
known as Rhodesia. Its government demanded inde- 
pendence in 1964. The United Kingdom declared that 
Rhodesia must first guarantee the black majority a 
greater voice in the government. Rhodesian talks with 
the United Kingdom finally broke down. On Nov. 11, 
1965, Prime Minister lan Smith declared Rhodesia inde- 
pendent. The United Kingdom called Rhodesia’s action 
illegal and banned all trade with Rhodesia. Rhodesia re- 
jected British proposals for a settlement. In 1966, the 
United Nations (UN) imposed economic sanctions 
against Rhodesia. Most countries then stopped or re- 
duced their trade with Rhodesia. 

In 1969, Rhodesian voters—mostly whites—approved 
a new constitution designed to prevent the black African 
majority from ever gaining control of the government. 
The Constitution took effect in 1970. Rhodesia declared 
itself a republic on March 2, 1970. But no country recog- 
nized its independent status. Led by the United Nations, 
many countries continued to apply political and eco- 
nomic pressure to end white rule in Rhodesia. 

In 1971, the United Kingdom and Rhodesia reached 
an agreement that included provisions to gradually in- 
crease black representation in the government. But most 
Rhodesian blacks opposed the pact, and it did not take 
effect. In the early 1970's, fighting erupted between gov- 
ernment troops and black guerrillas in Rhodesia. In 
1974, the two sides agreed to a cease-fire. 

In 1976, fighting again broke out between Rhodesian 
government troops and black guerrillas. Mozambique 
and other black African nations joined in the demand 
for an end of white rule in Rhodesia. Clashes between 
Rhodesian government troops and troops of Mozam- 
bique broke out near the border between the countries. 

In the late 1970's, Rhodesia’s white rulers, led by 
Prime Minister Smith, began making plans to establish a 
new government with a majority of black leaders. In 
1978, the whites reached an agreement with conserva- 
tive black leaders to form a government. Voting proce- 
dures were changed to allow all people 18 years old or 
over to vote. Previously, strict economic and educational 
requirements had prevented most blacks from voting. 
Elections in April 1979 resulted in a government with a 
majority of hlack leaders. Abel T. Muzorewa, a Method- 
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ist bishop, became the first black prime minister. But 
many blacks rejected the new government as unrepre- 
sentative, and no other country officially recognized it. 

Widespread fighting between black guerrillas and the 
government went on until September 1979, when 
Britain arranged a peace settlement between the gov- 
ernment and the rebels. Both sides finally agreed to the 
formation of a new government. In elections held in 
February 1980, the Zimbabwe African National Union- 
Patriotic Front (LANU-PF) party won a majority of the 
seats in the House of Assembly. Robert Mugabe, the 
party's leader, became prime minister. On April 18, 1980, 
Britain recognized the country’s independence, and 
Rhodesia’s name was officially changed to Zimbabwe. 
Most countries and the United Nations soon recognized 
the new government and lifted the remaining trade 
sanctions against the nation. After the blacks gained 
control of the government, many whites left the country. 

In 1981, fighting broke out between the national army 
and guerrilla forces formerly aligned with ZAPU. In 
1982, Mugabe dismissed ZAPU leader Joshua Nkomo 
from his Cabinet. Clashes between the guerrillas and the 
army continued until 1984. 

Mugabe's party won the 1985 national elections. In 
1987, the office of prime minister was abolished and re- 
placed with the office of executive president. Parliament 
elected Mugabe to the new office. In 1989, Mugabe's 
ZANU-PF and Nkomo’s ZAPU formally merged under 
the name ZANU-PF. In 1990 and 1996, the voters reelect- 
ed Mugabe president. 

In a February 2000 referendum, Zimbabwe's voters 
rejected a new constitution that had been supported by 
Mugabe and ZANU-PF. The constitution had called for 
the redistribution of white-owned farmland to blacks. 
Shortly after the referendum’s defeat, supporters of Mu- 
gabe began squatting on white-owned farms. The squat- 
ters have since occupied hundreds of farms and at- 
tacked the landowners, forcing many to flee. Mugabe 
remained president of Zimbabwe after winning a dis- 
puted election in 2002. John D. Metzler 


Related articles in World Book include: 
Bulawayo Mugabe, Robert G. 
Harare Rhodes, Cecil J. 


Zinc, a chemical element, is a shiny, bluish-white met- 
al. It is important in industry. Zinc can be worked into 
almost any shape using conventional metalworking 
methods. Such metals as iron and steel can be ga/va- 


Victoria Falis 
Zambezi River 


Leading zinc-mining countries 


Tons of zinc produced in a year 


China BOT 3H956 59000 
1,323,000 tons (1,200,000 metric tons) 

Canada SOS SOIESGSCHO( 
1,168,000 tons (1,060,000 metric tons) 

Australia eA FP GOR DADE 
1,142,000 tons (1,036,000 metric tons) 

Peru SHOeuseeoe 
953,000 tons (865,000 metric tons) 

United States @@Q@QOOO( 


697,000 tons (632,000 metric tons) 


Figures are for 1997. 
Source: U.S. Geological Survey. 


nized—that is, coated with zinc to prevent rusting. Gal- 
vanized metal is used to make roof gutters and tank lin- 
ings. Zinc is also used in electric batteries. Plants and an- 
imals require zinc for normal growth and healing. Zinc 
is also a component of the hormone insulin. 

Zinc can be combined with other metals to form 
many a//oys (mixtures). For example, brass is an alloy of 
copper and zinc. Bronze is copper, tin, and zinc. Nickel 
silver is copper, nickel, and zinc. Zinc is also used in so/- - 
ders (easily melted alloys used for joining metals). Zinc 
and its alloys are used in die-casting (forming objects 
from liquid metal in molds), electroplating (coating an 
object by using an electric current), and powder metal- 
lurgy (forming objects from metal powder). Since 1982, 
United States pennies have been made from a predomi- 
nantly zinc alloy coated with a layer of copper. 

Moist air tarnishes (discolors) zinc with a protective 
coating of zinc oxide. Once a thin layer of this coating 
forms, air cannot tarnish the zinc below it. White, pow- 
dery zinc oxide is used in making cosmetics, plastics, 
rubber, skin ointments, and soaps. It is also used as a 
pigment in paints and inks. Zinc sulfide, a compound of 
zinc and sulfur, glows when ultraviolet light, X rays, or 
cathode rays (streams of electrons) shine on it. It is used 
on luminous dials for clocks and to coat the inside of 
television screens and fluorescent lamps. When mixed 
with water, zinc chloride, a compound of zinc and chlo- 
rine, protects wood from decay and insects. 

Pure zinc is never found in nature. It occurs combined 
with sulfur in a mineral called sphalerite or zinc blende. 
Other zinc-containing minerals are calamine, franklinite, 
smithsonite, willemite, and zincite. Zinc is hard and brit- 
tle at room temperature. It is taken from its ores by heat- 
ing them in air to convert them to zinc oxide. The oxide 
is heated with carbon to produce zinc. 

Zinc’s chemical symbol is Zn. Its atomic number is 30, 
and its atomic weight is 65.39. Zinc melts at 419.58 °C 
and boils at 907 °C. Alloys containing large amounts of 
zinc have been found in prehistoric ruins. In the 100’s 
B.C, the Romans made brass coins from ores containing 
zinc and copper. The first complete study of zinc was 
published in 1746 by Andreas Sigismund Marggraf, a 
German chemist. Raymond E. Davis 

See also Alloy; Galvanizing; Sphalerite. 
Zinjanthropus is the old name for a humanlike crea- 
ture that lived about 1,750,000 years ago in Africa. In 
1967, Zinjanthropus was renamed Australopithecus boi- 
sei. See Australopithecus; Leakey, Mary Douglas. 
Zinnemann, Z/HN uh muhn, Fred (1907-1997), was a 
motion-picture director whose films are noted for their 
skillful character portrayal. He won Academy Awards for 
From Here to Eternity(1953) and A Man for All Seasons 
(1966). His other major films include The Seventh Cross 
(1944), The Search (1947), The Men (1950), High Noon 
(1952), The Nun’s Story (1958), The Sundowners (1960), 
and Julia (1977). His central characters often come into 
conflict with their communities because of the charac- 
ters’ determination to follow their own consciences. His 
short films That Mothers Might Live (1938) and Benjy 
(1950) won Academy Awards. 

Zinnemann was born on April 23, 1907, in Vienna, 
Austria. He learned film techniques while working in 
Paris. He moved to Hollywood in 1929. A Life in the 
Movies (1992) is his autobiography. Gene D. Phillips 














Zinnia, Z/HN ee uh, is the name of a group of flower- 

ing plants, some of which are commonly grown in gar- 

dens. There are about 25 species. Zinnias are native to 

the southwestern United States, Central America, and 

_ South America. They are also cultivated in Europe. 
Zinnias grow from about 4 inches (10 centimeters) to 

over 3 feet (90 centimeters) tall. Zinnia blossoms consist 


Narraw-leafed 
zinnia 


Mexican 
zinnia 


WORLD BOOK illustrations by Lorraine Epstein 
Zinnias are popular garden flowers. 


of many small flowers of two types—small, tube-shaped 
disk flowers of varying colors grouped in the center and 
_ petallike ray fowers around the edge. The ray flowers 
_ can be white, pink, red, orange, yellow, and even green. 

Some zinnias are annuals and live only one year. Oth- 
ers are perennials and bloom more than one year. Zin- 
nias grow best in a warm, sunny climate and deep, 
sandy soil. The seeds should be planted in early spring 
after the danger of frost has passed. The seeds can also 
be planted inside in late winter and transplanted outside 
in spring. Zinnias flower in midsummer to late summer. 
David J. Keil 

Scientific classification. Zinnias make up the genus Zinnia 
in the composite family, Asteraceae or Compositae. The three 
species most commonly cultivated are the common zinnia, Z. e/- 
egans; the Mexican zinnia, Z haageana; and the narrow-leafed 
zinnia, Z. angustifolia. 


See also Flower (picture: Garden annuals). 
Zion, ZY uhn, is a word with many different meanings. 
It comes from the Hebrew word Tsiyon. Originally, it 
was the name of a hill in the city of Jerusalem. After the 
Israelites captured the city from the Jebusites, Zion be- 
came the place where the royal palace of King David 
stood and where Solomon later built the Temple. It was 
the seat of Jewish worship and government. The name 
Zion also refers to the Israelites themselves. After their 
exile from the Holy Land, the word Zion meant to them 
their homeland, with Jerusalem, the Temple, and all 
Palestine’s ancient glory. Among Christians, the name 
Zion means the church ruled by God, or a heavenly city 
or heavenly home. See also Zionism. Gary G. Porton 
Zion National Park lies in southwestern Utah. It has 
many colorful canyons, some of which are extremely 
narrow and have steep, plunging walls. Rock formations 
range in color from dark red and orange to light purple 
and pink. These colors change continuously as the light 
changes. Wild plants and such animals as mule deer and 
bats flourish there. Zion Canyon is the main feature of 
the park. It is about 10 miles (16 kilometers) long and 
from 4 mile (0.8 kilometer) to less than 50 feet (15 meters) 
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wide. Its walls tower as high as 3,000 feet (910 meters), in 
some places almost straight up and down. The canyon 
contains many unusual rock formations. 

The park was set aside in 1909 as Mukuntuweap Na- 
tional Monument. In 1918, the park was enlarged and in 
1919 it became Zion National Park. Zion National Monu- 
ment, a vast area of rugged land adjoining the park, was 
added in 1956. For the park's area, see National Park 
System (table: National parks). For location, see Utah 
(political map). Critically reviewed by the National Park Service 
Zionism is a movement to establish a Jewish national 
state in Palestine, the ancient Jewish homeland. Active 
Zionism began in the late 1800's and led to the establish- 
ment of Israel in 1948. Zionists revived the Jewish na- 
tional language and culture and established the political 
and social institutions needed to re-create national Jew- 
ish life. Zionism now supports various projects in Israel 
and acts as a cultural bridge between Israel and Jews in 
other countries. Zion is the poetic Hebrew name for 
Palestine. 

Movement to Palestine. Anti-Semitism in Europe in 
the late 1800's and early 1900's spurred the creation of 
the Zionist movement. Responding to the pogroms (riots 
against the Jews) in Russia, groups of Jewish youths call- 
ing themselves Hoveve-Zion (Lovers of Zion) formed a 
movement in 1882 to promote immigration to Palestine. 
They started what was called practical Zionism, which 
established Jewish settlements in Palestine. Theodor 
Herzl, an Austrian journalist, developed political Zion- 
ism, which worked for political recognition of the Jew- 
ish claim to a Palestine homeland. 

Herzl was a reporter at the famous trial in 1894 of Al- 
fred Dreyfus, a French army officer falsely convicted of 
treason. The Dreyfus affair convinced Herzl that if anti- 
Semitism could be an active force in a country as en- 
lightened as France, Jews could not assimilate in non- 
Jewish society. To him, the only remedy was to create an 
independent Jewish state. 

Herzl organized the Zionist movement on a world- 
wide scale at the First Zionist Congress in Basel, Switz- 
erland, in 1897. In the early 1900's, however, many Jews, 
including the extremely religious and those who sought 
full assimilation, opposed the new movement. 

The Balfour Declaration. In 1917, the United King- 
dom issued the Balfour Declaration, which pledged 
British support for the establishment of a Jewish home- 
land in Palestine. About the same time, the United King- 
dom freed Palestine from Ottoman control. The Balfour 
Declaration was included in the mandate (order to rule) 
over Palestine that the League of Nations awarded the 
United Kingdom in 1920. The mandate gave the Jewish 
Agency the responsibility for Jewish immigration. The 
Jewish community in Palestine grew significantly in the 
1920's and 1930's. It developed various economic, politi- 
cal, and cultural institutions. 

Arabs opposed a Jewish state in Palestine, and severe 
fighting broke out several times in the 1920's and 1930's. 
Assuming from earlier British promises to them that 
Palestine would be an Arab state, Arab leaders demand- 
ed an end to Jewish immigration and land purchase. 

In 1939, the British began to set limits on Jewish immi- 
gration to Palestine. Palestine’s Jews fought against the 
restrictions, which they felt kept many Jews from fleeing 
increasing persecution in Europe. 
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After World War Ii ended in 1945, the Zionists wanted 
to establish a Jewish state immediately to provide a 
homeland for survivors of the Ho/ocaust. The Holocaust 
was the mass murder of European Jews and others by 
the Nazis. But Arabs continued to oppose the creation of 
a Jewish state in Palestine. In 1947, the United Kingdom 
submitted the problem to the United Nations (UN). The 
UN voted to partition Palestine into an Arab and a Jewish 
state. In 1948, the Zionists proclaimed the state of Israel. 
For information on the history of Israel, see Israel (Histo- 
ry). Marsha Rozenblit 

Related articles in World Book include: 


Arab-Israeli conflict Israel 
Balfour Declaration Jews (The Zionist movement) 
Hebrew literature Palestine 


Herzl, Theodor Weizmann, Chaim 


Additional resources 


Medoff, Rafael, and Waxman, C /. Historical Dictionary of Zion- 
ism. Scarecrow, 2000. 

Wigoder, Geoffrey, ed. New Encyclopedia of Zionism and Israel. 
2 vols. Fairleigh Dickinson, 1994. 


ZIP Code is a code system used to speed the sorting 
and delivery of mail in the United States. The name 
stands for Zone /mprovement Plan. 

The ZIP system uses five numerals that appear after an 
address. In the ZIP number 22207, for example, the first 
numeral—2—designates one of 10 geographic areas. 
Area 2 consists of the District of Columbia, Maryland, 
North Carolina, South Carolina, Virginia, and West Vir- 
ginia. The second two numerals—22-—indicate a metro- 
politan area or sectional center. In this case, the mail is 
going to the Arlington area of Virginia. The last two nu- 
merals—O7—represent a small town or delivery unit 
from which the mail will be delivered. In 1983, the Postal 
Service introduced a voluntary nine-number ZIP Code. 
High-volume business mailers that use this code receive 
a discount on their mailing rate. 

The Post Office Department (now the United States 
Postal Service) introduced the ZIP Code in 1963. At that 
time, mail volume in the United States had increased al- 
most 900 percent since 1900. The mail had also become 
more widely used for business correspondence. 

In 1963, the Post Office Department introduced two- 
letter abbreviations for states and some other areas. 
These abbreviations enable companies using mecha- 
nized addressing systems to save space by putting a ZIP 
Code on the same line of an address as the city and 
state. For the two-letter state abbreviations, see Postal 
Service, United States (table). 

The ZIP Code especially speeds up the handling and 
delivery of bu/k mail (a huge number of identical pieces). 
Several other nations also use code systems. 

Critically reviewed by the United States Postal Service 
Zipper is a term often used to mean any kind of slide 
fastener. Most zippers have two rows of metal or plastic 
teeth that interlock. Each tooth has a raised dome on top 
and a hollow on the bottom. A slide draws the teeth to- 
gether and meshes the domes into the hollows. The 
teeth can only be locked or unlocked in sequence. They 
remain locked until the slide is drawn back. Some zip- 
pers have plastic spirals instead of rows of teeth. 

In 1893, Whitcomb L. Judson of Chicago patented an 
early form of the slide fastener, which used hooks and 
eyes. In 1917, Gideon Sundback obtained a patent ona 


Open-top zipper 


Interior view of slide 





WORLD BOOK illustrations by Bensen Studios 


A meshed-tooth zipper has two rows of teeth that are joined or 
separated by a s/ide. When the slide is pulled up, its curved 
sides push the teeth together so that the dome of one tooth 
locks into the hollow of the opposite tooth. Pulling the slide 
down unlocks the teeth by forcing a V-shaped wedge called a 
neck between the teeth. The teeth may be metal or plastic. They 
are designed to lock and unlock only in sequence. 


new type of hookless slide fastener, which used meshed 
teeth like modern zippers. These zippers were mostly 
used in small personal items, such as tobacco pouches 
and gloves, and in flying suits for the United States Navy 
during World War I (1914-1918). In 1923, the B. F. Good- 
rich Company gave the trade name Zipper to rubber 
boots with slide fasteners. Zippers became common in 
everyday clothing during the 1930's. Valerie Steele 
Zircon, ZUR kahn, is a mineral composed chiefly of the 
elements silicon, oxygen, and zirconium. It is a silicate 
and has the chemical formula ZrSiO, (see Silicate). Zir- 
con contains smaller amounts of other elements, includ- 
ing hafnium, iron, and the rare earths. Some zircons also 
contain the radioactive elements thorium and uranium. 
Zircon crystals may be reddish-brown, yellow, green, 
blue, or colorless. They resemble prisms with pyramid- 
shaped ends. The crystals occur in alkali basalts, gran- 
ites, and other igneous rocks (see Igneous rock). Zircon 
is resistant to weathering, so it is also found in gravel 
and sand produced by the erosion of igneous rock. 

Zircon is the world’s main source of zirconium and 
hafnium. These metals are used in the ceramics industry 
and in making parts for nuclear reactors. Large zircon 
crystals are used for jewelry (see Gem [picture]). Zircon 
is a December birthstone. Robert W. Charles 
Zirconium, zur KOH nee uhm, is a grayish-white met- 
al. It is found in nature as the silicate mineral zircon and 
the oxide mineral baddeleyite. 

Zirconium is used to make the cores of nuclear reac- 
tors because it resists corrosion and does not readily 
absorb neutrons. Z/rca/oy is an important alloy devel- 
oped for such nuclear applications as a coating for fuel 
parts. Baddeleyite can withstand extremely high temper- 
atures. It is used for laboratory crucibles (melting pots 
for metals) and the linings for furnaces. 

Zirconium has the chemical symbol Zr. Its atomic 
number is 40, and its atomic weight is 91.224. It melts at 
1857 °C and boils at 4200 °C. At 25 °C, its density is 6.51 
grams per cubic centimeter (see Density). Martin Hein- 
rich Klaproth, a German chemist, isolated the oxide of 

















zirconium from zircon in 1789. Metallic zirconium was 
first prepared in 1824 by Jéns J. Berzelius, a Swedish 
chemist. S.C. Cummings 

Zither is a stringed musical instrument commonly 
found in Austria and southern Germany. It consists 
chiefly of a flat, wooden 
box with 30 or more 
strings stretched along its 
length. The zither is 
placed ona table when 
played. The five strings 
nearest the musician pro- 
vide the melody. The oth- 
er strings are used for ac- 
companiment. The player 
strums the melody strings 
with a ring-shaped p/ec- 
trum (pick) worn on the 
thumb of the right hand. 
The second, third, and 
fourth fingers on that hand 
pluck chords. The left 
hand presses the melody 
strings against a finger- 
board with frets (ridges) to 
select the pitch. 

André P. Larson 
Zodiac, ZOH dee ak, is a band-shaped section of the 
sky that contains 12 special constellations. The zodiac ex- 
tends about 9 degrees on either side of the ec/iptic, the 
yearly path the sun seems to follow in relation to other 
Stars. 

The zodiac in astrology. The zodiac has special 
meaning to people who follow astro/ogy, the belief that 
the stars and other heavenly bodies influence people's 
lives. Astrologers divide the zodiac into 12 equal parts 
called signs, named after the zodiac’s 12 constellations. 
The 12 signs—and the 12 constellations—are Aries, Tau- 


Roland Klotz 


The zither 


The signs of 
the zodiac 


Feb. 19-Mar. 20 
Pisces }{ 


Mar. 21-Apr. 19 


Apr. 20- Aries 


May 20 
Taurus 6 


1. 


Conservotive, 
possessive, loyal 


Ram Fishes 


Artistic, emotianai, 


Bold, courageous, 
sensitive 


energetic 


May 21-June 20 
Gemini JI 


July 23-Aug. 22 
Leo 9) 


June 21- 
July 22 
Cancer 69 


g 


) 
SO) 


Cheerful, proud, 
powerful 


Lively, 
talkative, 


intelligent Emotional, patriotic, 


home loving 
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rus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittar- 
ius, Capricorn, Aquarius, and Pisces. 

Astrologers believe that each person comes under 
the special influence of a particular sign of the zodiac, 
depending on the date of the person’s birth. For exam- 
ple, anyone born from March 21 to April 19 has Aries as 
his or her sign and is called “an Aries.” Astrologers think 
that people born under each sign have certain charac- 
teristics. An Aries, for example, is supposed to be bold, 
energetic, and strong-willed. However, scientists and 
many other people consider astrology to be no more 
than a superstition. 

The origin of the zodiac. Prehistoric people proba- 
bly noticed that the seasons changed every year when 
certain groups of stars reached certain positions in the 
night sky. These early people may have invented the 
constellations by giving the groups names that could be 
represented by human, animal, or other figures. The 
outlines of the figures, drawn over maps of the night 
sky, would have helped the people identify and remem- 
ber the groups. The word zodiac comes from an ancient 
Greek word meaning circle of animals. 

Over thousands of years, the constellations have 
changed their positions in the sky with respect to the ce- 
lestial equator, an extension of the earth's equator into 
space. For this reason, people have identified different 
constellations at different times. According to some his- 
torians, the constellations of the zodiac were named in 
three stages. Gemini, Virgo, Sagittarius, and Pisces were 
named during the 5000's B.C., when these constellations 
appeared at the ecliptic in spring, summer, autumn, and 
winter, respectively. The first farmers in the Middle East 
may have looked for those four constellations as mark- 
ers for the change of seasons. 

By the 2000's B.C, the ancient Egyptians and 
Mesopotamians had probably identified the constella- 
tions Taurus, Leo, Scorpio, and Aquarius as seasonal 
markers. Aries, Cancer, Libra, and Capricorn may have 


Astrologers believe that everyone is influenced by a particular sign, depending on his or her birth- 
day. The chart below shows the dates and some characteristics associated with each sign. 
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Dec. 22-Jan. 19 
Capricorn }f 


Jan. 20-Feb. 18 


Aquarius x Nev. ef: 


Dec. 21 


Sagittarius -* 
| Water Goat 


bearer —s 


Ambitious, 
cautious, 
practical 


Archer 


Curlous, outgoing, 


independent 
Cheerful, 
generous, restless 


Oct. 23-Nov. 21 


Aug. 23-Sept. 22 Scorpio 1, 


Virgo Tl 


g 


Virgin 


Scorpion 


Scales 
Secretive, 


Infense, 


assionate 
Companionable, P 


diplomatic, pleasant 


Modest, 
practical, tidy 
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been added in the 1000's B.C. The earliest known horo- 
scope to mention al] 12 signs of the zodiac dates from 
about the 400's B.C. 

The Eastern zodiac, also called the Chinese zodiac, 
is a set of symbols used since ancient times in China, 
Japan, Korea, and some other Asian countries. The East- 
ern zodiac does not involve constellations and has no 
historical connection with the Western zodiac. Both zo- 
diacs, however, consist of 12 symbols. And in both, ac- 
cording to popular belief, the symbol a person is born 
under influences the person’s character and fate. 

The 12 symbols of the Eastern zodiac are animals. The 
zodiac matches the animals to years that repeat in a 12- 
year cycle. The years 1984 and 1996, for example, were 
years of the rat. The 12 animals, in chronological order, 
are the rat, ox, tiger, rabbit (or hare), dragon, snake, 
horse, sheep, monkey, rooster (or cock), dog, and pig 
(or boar). Alexander A. Gurshtein 

See also Astrology; Constellation; Horoscope; House 
(in astrology); and the articles on each sign of the zodiac, 
such as Aries. 

Zodiacal light, zoh DY uh kuAl, is a cone-shaped 
glow of faint light that is seen soon after twilight and just 
before dawn. The zodiacal light is brightest near the sun 
and shades off gradually. It can easily be traced halfway 
across the sky. It brightens again in an area just opposite 
the sun called the Gegenschein, which means counter- 
glow. The zodiacal light is so named because it is seen 
against the zodiacal constellations that lie along the 
ecliptic, the sun's apparent path through the sky in rela- 
tion to other stars. The accepted explanation of the light 
is that large numbers of small particles of material scat- 
tered about the inner solar system reflect sunlight and 
become visible when the sky is dark. These dust parti- 
cles are believed to be debris from comets and aster- 
oids. Lee J. Rickard 

Zola, ZOH /uh, Emile, ay MEEL (1840-1902), made Nat- 
uralism the leading form of literature in France in the 
late 1800's. He described life as he saw it, and his books 
and his life demonstrate his courage, intelligence, and 
sense of justice. Zolas open letter /accuse (1898) helped 
win a new trial for Alfred Dreyfus, a French army officer 
unjustly convicted of spying. Zola was convicted of libel 
after publication of the letter. He fled to England for a 
year, but he later became a national hero for his part in 
the affair. Zola also tried to win acceptance for artist 
Edouard Manet and other Impressionist painters who 
broke with artistic tradition. 

Zola was born in Paris. He began his career as a jour- 
nalist and novelist in the 1860's. His first novel of merit 
was Thérése Raquin (1867). After the Franco-Prussian 
War of 1870, he started working on a Jong series of nov- 
els, The Rougon-Macquart. Zola subtitled the series the 
“natural and social history of a family in the Second Em- 
pire. Each of the 20 novels in the series describes the 
adventures of one or several members of the Rougon- 
Macquart family, and each treats a different profession, 
trade, or class of society. 

The Belly of Paris (1873), the third volume in the series, 
gives a vivid picture of the central markets of Paris. The 
Grog Shop (1877) is a terrifying portrait of the effects of 
alcoholism on industrial workers in Paris. Nana (1880), a 
study of prostitution and other vice, caused a scandal 
when it was published. Germinal! (1885) is probably 


Zola’s best novel and perhaps the finest novel ever writ- 
ten on the life of miners. The Crash (1892) describes 
France's defeat by Germany in 1870. 

Zola wrote a second series, The Three Cities, dealing 
with religious and social problems. A third series, The 
Four Gospels, was still unfinished at his death. 

In his fiction, Zola tried to practice the scientific meth- 
od. He argued that the novels of 7he Rougon-Macquart 
showed the effects of heredity and environment on soci- 
ety. However, the scientific basis of Zola’s work is weak. 
But he used the documentary style skillfully and his nov- 
els are still valid portraits of various aspects of French 
life from 1860 to 1890. 

Each of Zola’s major novels is dominated by a symbol, 
such as the mine in Germinal. His style is somewhat 
heavy, but he excelled in writing descriptions, especially 
of crowds. Zola’s characters often lack complexity, but 
they perform vividly in dramas of death and destruction. 

Zola wrote several works of criticism defending the 
Naturalist movement. These include 7he Experimental 
Novel (1880), The Naturalistic Novelists (1881), and Natu- 
ralism in the Theater (1881). Thomas H. Goetz 

See also Naturalism; Dreyfus affair. 

Zone melting is a method of removing impurities 
from solid materials that are used in industry and in re- 
search. Germanium metal was the first material to be re- 
fined commercially using this procedure. Germanium 
can be purified by zone melting until it contains only 1 
atom of an impurity in every 10 billion atoms. If a boxcar 
of sugar were this pure, it would contain only one grain 
of impurity. Extremely pure germanium and other sub- 
stances are used in making semiconductor electronic 
devices, such as transistors and integrated circuits. 

The apparatus used for zone melting consists of a row 
of ring-shaped heaters that move slowly along a tube 
containing the solid to be purified. Each heater melts a 
narrow band of the material, forming a liquid “zone” that 
moves along with the heater. After each heater passes, 
the liquid cools and freezes. The impurities tend to stay 
in the liquid zone and are carried to one end of the tube. 
The material melts again when the next heater passes, 
and it becomes purer with each melting and freezing. 

David C. Armbruster 
Zoning is a procedure that controls the use of land. Lo- 
cal legislative bodies pass laws that divide a town, city, 
or county into zones for commercial, industrial, residen- 
tial, or other types of development. These laws generally 
limit building and lot dimensions in each zone. Many 
regulations require certain building features and limit 
the number and location of parking and loading areas 
and the use of signs. Other regulations provide space 
for schools, parks, or other public facilities. 

Zoning helps city planners bring about orderly 
growth and change. It controls population density and 
helps create attractive, healthful residential areas. It also 
helps assure property owners and residents that the 
characteristics of nearby areas will remain stable. 

People have regulated Jand use since ancient times. 
Zoning became increasingly important as population 
and industry grew in urban areas. In 1916, New York City 
enacted the first major zoning ordinance in the United 
States. Today, many cities around the world have zoning 
regulations. Jack Meltzer 
Zoning Improvement Plan (ZIP). See ZIP Code. 














i- 
» 
?.. 


Ron Garrison, Zoological Society ot San Diego 


A Zoo gives people a chance to see many kinds of animals they might never see otherwise. Many 
zoos keep their animals in spacious outdoor and indoor exhibits, and offer visitors quided tours. 
At the San Diego Zoo, above, zoogoers can tour the zoo in special double-decker buses. 


Zoo 


Zoo is a place where people keep and display animals. 
Visiting zoos is a popular recreational and educational 
activity throughout the world. Almost every large city 
has at least one zoo, and many smaller communities also 
have one. Many zoos have beautiful gardens and tree- 
lined paths leading from one animal display to another. 
The word zoo is short for zoological garden. 

Zoos vary in the type of animals they keep. Many 
large zoos keep mammals, birds, reptiles, and fish from 
all over the world. Some even have collections of inter- 
esting insects. Smaller zoos may have animals from just 
one part of the world, or just one type of animal. Zoos 
that have only fish and aquatic mammals, which live in 
water, are called aquariums. Some zoos display only ani- 
mals from the region where the zoo is located. 


Jack Hanna, the contributor of this article, is the Director ot 
the Columbus Zoological Gardens in Ohio and the author of 
several children’s books about animals and zoos. He trequently 
appears on television shows to increase public awareness of 
wildlite and conservation. 


Zoos range in size from hundreds of acres or hec- 
tares to only a few. But size alone does not determine 
the quality or importance of a zoo. The best zoos are 
those that have healthy, well-tended animals and dis- 
plays that help visitors learn about each animal's natural 
behavior and its role in the environment. 

Modern zoos have become refuges for some species 
(types) of animals that are in danger of extinction (dying 
out) in the wild. Many human activities threaten the sur- 
vival of wild species, especially the destruction of habi- 
fats (natural environments). Most animals are specially 
suited to live in a certain environment and cannot sur- 
vive when their habitat is destroyed. Zoos are becoming 
increasingly active in the struggle to save the world’s 
vanishing wildlife. 


The importance of zoos 


Zoos are important centers for (1) recreation and edu- 
cation, (2) wildlife conservation, and (3) scientific studies. 

Recreation and education. People of all ages enjoy 
viewing animals they would probably never see other 
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Michael Nichols, Magnum 


Ata children’s zoo, youngsters can touch and sometimes even 
feed a variety of animals. In this picture, two girls pet a reptile in 
the children’s zoo at the Audubon Park Zoo in New Orleans. 


wise. In the United States and Canada, zoos attract mil- 
lions of visitors every year. Zoos also help people un- 
derstand how animals live. In addition, zoos teach peo- 
ple about the problems facing wildlife and about 
conservation. 

In many zoos, trained workers give visitors brief talks 
and provide guided tours. Many zoos have education 
departments that conduct lectures, classes, and group 
programs for children and adults. Some zoos offer sum- 
mer day camps and junior zookeeper programs that 
give youngsters opportunities to help care for the ani- 
mals. In addition, zoos publish magazines, pamphlets, 
and other materials that describe their activities. Some 
zoos even produce television programs. 

Wildlife conservation has become one of the most 
important jobs of zoos. Zoos breed many endangered 
species to increase their numbers. Such captive breed- 
ing in zoos has helped save several species from ex- 
tinction, including the European bison; the nene, also 
known as the Hawaiian goose; and the Arabian onyx, a 
type of antelope. 

Zoos throughout the world trade and lend animals to 
one another to avoid inbreeding (breeding animals that 
are closely related to each other). Inbreeding can pro- 
duce birth defects and can eventually weaken an entire 
population. A number of zoo associations share breed- 
ing information through the International Species Infor- 
mation System (ISIS), a computerized inventory of more 
than 250,000 animals cared for by zoos throughout the 
world. ISIS also maintains records on the ancestors of 
the animals to more accurately track the genetic back- 
ground of the living animals. 

The American Zoo and Aquarium Association spon- 
sors the Species Survival Plan (SSP), a long-term plan to 
save some of the most seriously endangered species. 
Many major zoos in the United States and other coun- 
tries participate in the SSP. There are dozens of SSP pro- 
grams, each focusing on a different species or group of 
species. Participating zoos keep careful records of each 
animal's family lines and physical characteristics. Zoos 
use this information to determine which males and fe- 
males to breed together. The goal is to develop healthy 





populations of animals that can someday be returned to 
the wild. 

Zoos also participate in conservation projects outside 
their walls. For example, many zoos sponsor efforts to 
preserve the natural habitats of threatened species, such 
as the Asian bamboo forests of the giant panda and the 
South American tropical rain forests of the /ion tamarin, 

a species of small monkey. | 


Scientific studies. Zoos provide scientists with living 
laboratories in which to study animals. By treating dis- 
eased animals and by studying animals that have died, . 
zoo veterinarians and other scientists have developed 
and improved medical equipment, drugs, and surgical 
techniques for animals. 

Scientists called zoologists study animals in zoos, as | 
well as in the wild, to learn about animal behavior, such 
as hunting, eating, breeding, and caring for the young. 
Such research helps zoos know how to better care for 
their animals and how to make their exhibits as natural 
as possible. This knowledge is especially important for 
breeding because many animals will only reproduce if 
they are healthy and living in natural surroundings. 

Scientific progress in breeding techniques has great- 
ly reduced the need to move animals from zoo to zoo 
for mating. Researchers can freeze the sperm and em- 
bryos of various species. The frozen material can be 
shipped to another zoo for use in artificial insemination, 
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Tigers and deer at the Milwaukee County Zoo live in areas that 
are side-by-side. A deep moat, which visitors cannot see, pre- 
vents the tigers from attacking the deer. 











embryo transfer, and other breeding techniques (see 
Breeding [Animal breeding)). 


Displaying animals 


In the past, zoos kept their animals in rows of mostly 
bare cages made of concrete and steel bars. Often, the 
cages were arranged in no particular order. 

Today, animal displays are far different. Zoos have re- 
placed most old-fashioned cages with natural-looking 
enclosures that give animals greater liberty to lead nor- 
mal lives. Both the layout of the zoo and the design of 
the exhibits teach visitors about animals. 

Layout of a zoo. Many zoos group their animals 
mostly by type. For example, lions, tigers, and other 
large cats may be kept in the same building or in nearby 
outdoor exhibits. Animals from similar climates, such as 
warm tropical areas or chilly polar regions, are often 
housed together. Zoos also group animals by the conti- 
nent where they naturally live, such as Africa or Asia. 
Another grouping method is by the animals’ natural hab- 
itat, such as the East African savanna (grassland with 
scattered trees) or the Australian desert. In habitat 
groupings, many animals appear to be living together. 
However, animals that would attack each other are kept 
apart by empty moats (deep, wide pits) or by hidden 
fences. 

Many zoos contain a children’s zoo, where boys and 
girls can pet and even feed tame animals. Some chil- 
dren's za0s give city youngsters an opportunity to see 
farm animals. Many children’s zoos feature baby ani- 
mals. 

Exhibits. Most modern exhibits, both indoors and 
outdoors, are naturalistic—that is, they resemble the ani- 
mal’s natural habitat. Such exhibits contain rock forma- 
tions, pools, grass, trees, shrubs, and places for the ani- 
mals to take shelter or hide. Heating coils may be 
concealed in artificial rocks or trees to attract the ani- 
mals to locations where they can be seen by visitors. 

Many animals become bored if they have nothing to 
do. To combat boredom, exhibits may provide climbing 
structures and toys that encourage active behavior. 
Giant ice cubes keep polar bears occupied. Rhinocer- 
oses and elephants seem to enjoy rolling in shallow 
pools of mud. In addition, keepers often hide meals in 
shrubs, trees, and other places so that the animals must 
search for the food just as they would in the wild. A 
stimulating environment is especially important to apes, 
elephants, and other intelligent species. In some zoos, 
chimpanzees may keep busy for hours probing artificial 
termite mounds filled with honey, cereal, or other treats. 

Barriers. Zoos use a variety of barriers to keep ani- 
mals in their exhibits. One widely used naturalistic bar- 
rier is a moat surrounding the display area. Moats en- 
able zoos to safely keep bears, lions, tigers, and other 
large animals in spacious outdoor settings. 

Zoos also use barriers that are almost invisible, such 
as glass or a net of thin wire. Through underwater view- 
ing windows, visitors can watch such animals as polar 
bears and hippopotamuses swimming or observe bea- 
vers building a dam. A zoo may cover a huge bird shel- 
ter, complete with trees and plants, with a wire net. 

Controlled environments. \ndoor exhibits enable 
zoos to reproduce the environmental conditions that 
some animals need to stay healthy. For example, pen- 
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Interesting facts about zoo animals 





A polar bear's coat sometimes looks green instead of white. 
Each hair of a polar bear's coat is hollow. The air in the middle 
of each hair helps keep the bear warm. Sometimes, green a/gae 
(simple plantlike organisms) grow in the hollows and the green 
color shows through. 


A giraffe’s tongue is up to 
21 inches (53 centimeters) 
long. A giraffe uses its tongue 
to reach high into trees for 
leaves and tender branches. 
The outer part of the tongue 
is purplish-blue. The dark pig- 
ment may help protect the 
tongue from sunburn. 


The fierce-looking gorilla 
is actually a gentle, peaceful 
animal. A gorilla will not hurt 
a human being unless the go- 
rilla or its family is threatened 
or attacked. The animal's fero- 
cious “King-Kong’ reputa- 
tion is just a movie myth. 





WORLD BOOK illustration by Colin Newman, 
Bernard Thornton Artsts 


An elephant uses its trunk as a human being uses hands 
and arms. An elephant's trunk has about 40,000 muscles. It is 
strong enough to lift a 600-pound (270-kilogram) log. Yet the tip 
of the trunk has enough flexibility to grasp a single peanut. 


Snakes in zoos sometimes eat only once a month. Their 
meals last a long time because snakes, which are cold-blooded, 
do not use much food energy to maintain a steady body temper- 
ature. The bodies of cold- 
blooded animals are warm 
when their surroundings are 
warm, and cool when their 
surroundings are cool. Also, 
snakes use little energy be- 
cause they stay inactive for 
long periods and live off their 
body fat. 


Flamingos need a special 
diet to maintain the bright 
pink and red colors of their 
feathers. In zoos, these birds 
may receive reddish foods 
such as shrimp and some- 
times even liquid red dye. 





When a dolphin dives, its 
lungs collapse and its heart 
beats slower. These actions 
allow the animal's body to adjust to the increasing pressure of 
the water as the dolphin dives deeper. 


WORLD BOOK illustration hy Colin Newman, 
Bernard Thornton Antsts . 


guins from the Antarctic need cold air. Other creatures 
may require moist air, dry air, or regular rain showers. 

One special indoor exhibit is for nocturnal animals, 
which are active at night. Zoos display such nocturnal 
animals as owls, bats, and raccoons under a blue light 
or other dim light, which seems like darkness to the ani- 
mals. But visitors can clearly see the animals going 
about their normal nighttime activities. At night, a bright 
light causes the animals to sleep as if it were day. 

With modern technology, a number of zoos have cre- 
ated vast enclosures that imitate scorching deserts, 
frigid polar regions, and other natural habitats. Such ex- 
hibits house a variety of mammals, fish, birds, reptiles, 
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and insects that would naturally live in the environment. 
A number of zoos, for example, have large indoor exhib- 
its that reproduce steamy tropical rain forests. These ex- 
hibits house trees, cliffs, and waterfalls in structures sev- 
eral stories tall. Machines produce a foglike mist. 
Elevated walkways allow zoogoers to stroll among the 
treetops and view several types of primates, birds, and 
other animals that live in the trees. 

Cageless zoos. Drive-through zoos keep their ani- 
mals in outdoor settings without cages, though preda- 
tors and prey are kept apart. Visitors view the animals 
while riding through the zoo in their automobile or 
aboard a bus or a train. 

Wild-animal parks resemble drive-through zoos be- 
cause the animals are not caged. But these parks are 
larger than most drive-through zoos and are more inter- 
ested in breeding animals, especially endangered spe- 
cies, than in exhibiting them. Such parks provide the nat- 
ural surroundings many animals need to mate 
successfully and raise offspring. The San Diego Wild 
Animal Park, the first such establishment in the United 
States, opened in 1972. In this enormous zoo, which 
covers about 2,200 acres (900 hectares), groups of rhi- 
noceroses, giraffes, deer, antelope, zebras, and many 
other species roam over large areas under the close 
watch of zoo workers. Visitors ride a special train that 
travels through the park. The train's route skirts the 
areas where animals live, thus disturbing the herds as 
little as possible. 


Caring for zoo animals 


Zoo animals receive daily care, special diets, and reg- 
ular medical attention. 

Daily care. Trained workers called keepers take care 
of the animals’ daily needs. In large zoos, each keeper 
usually looks after just one type of animal. The keepers 
clean the animals’ enclosures. They feed the animals and 
watch for changes in behavior, eating habits, and overall 


An underwater viewing 
window enables zoogoers to 
observe the activities and 
graceful movements of fish 
and aquatic mammals be- 
neath the water. At the left, a 
woman meets a nurse shark 
close-up in a viewing tunnel 
at the Sydney Aquarium in 
Australia. 


Sydney Aquarium 


appearance that may be signs that an animal is sick or 
injured. Keepers also provide companionship for the an- 
imals. Many types of animals, including monkeys and 
apes, become fond of their keepers and develop special 
relationships with them. 

Diet. An appropriate diet is vital in keeping zoo ani- 
mals healthy. The kinds and amounts of food different 
creatures require vary greatly. 

Zoo kitchens stock a wide assortment of basic foods, 
including fruits, vegetables, meat, fish, dairy products, 
cereals, seeds, grains, and hay. They also have such un- 
usual items as rats, mice, brine shrimp, crickets, worms, 
and snakes. Many animals enjoy grazing on the leaves of 
freshly cut branches. In addition, zoos use large quanti- 
ties of prepared pellets, seed mixes, and other foods 
made especially for animals. Zoos also use vitamins and 
mineral supplements to ensure a nutritious diet for each 
animal. 

Some animals require exactly the type of food they 
would eat in the wild. For example, koalas will eat only 
certain kinds of eucalyptus leaves. Giant pandas must 
have bamboo. Zoos ship in these foods from wherever 
they are grown or grow the foods themselves. 

In zoo kitchens, keepers, nutritionists, and other 
trained workers prepare balanced meals for each animal 
in whatever form the animal will eat. Some animals eat 
their food just as it comes. But for many animals, zoo 
workers must peel, chop, combine, and even cook 
foods. Some animals, including certain birds and small 
mammals, eat several meals each day. Other animals, 
such as some species of snakes, eat only once every few 
weeks. 

A zoo animal's diet varies under certain circum- 
stances. For example, pregnant females and mothers 
nursing their young require special food. Animals may 
also need special diets for gaining or losing weight, for 
breeding, or for health problems. 

Some zoos sell food pellets that visitors may distrib- 








ute to certain animals. The zoo controls the amount of 
food provided so the animals are not overfed. Except for 
such pellets, visitors should not feed zoo animals. 
Candy, popcorn, and similar foods can make an animal 
sick. Thoughtless visitors often throw wrappers or other 
trash to the animals. If an animal swallows this trash, it 
could become ill and might even die. 

Medical care. Most large zoos employ one or more 
full-time veterinarians. Smaller zoos often have part-time 
veterinarians. The doctor visits regularly and treats sick 
or injured creatures. Many animals receive routine vac- 
cinations to protect them from diseases. 

Before examining or treating an animal, the doctor 
may inject the animal with tranquilizers or drugs that 
temporarily paralyze the patient. After the drugs take ef- 
fect, the doctor can examine and treat the animal with- 
out danger of injury to either the doctor or the animal. 

Many large zoos have their own hospitals with oper- 
ating rooms, X-ray machines, and laboratories. Some 
zoos have quarantine areas where newly acquired ani- 
mals or those with contagious diseases are kept apart 
from the other animals to prevent the spread of disease. 


How zoos operate 


Many zoos are owned and operated by local govern- 
ments. Some zoos are owned by individuals or non- 
profit corporations. In the United States, zoos must be li- 
censed by the U.S. Department of Agriculture. 
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In the United States and Canada, a number of zoos 
are members of the American Zoo and Aquarium Asso- 
ciation. The association requires its members to main- 
tain high standards of animal care and management. All 
member institutions must pass an inspection every five 
years. 

Funding. Zoo operations are funded by several 
sources. Many zoos receive funds from local govern- 
ments. Most zoos charge admission fees. Other money 
comes from food and gift shop sales, fund-raising 
events, donations, ‘adopt-an-animal” programs, mem- 
bership fees, and grants from foundations and corpora- 
tions. 

Zoo workers. A zoo is similar to a small town and 
needs many types of workers to operate smoothly. A di- 
rector is the head of the zoo. A curator manages the 
care of zoo animals and supervises the people who 
work with the animals. Large zoos may have more than 
one curator, each overseeing a particular group of ani- 
mals. Keepers take care of the animals, and veterinarians 
provide medical care. Zoo scientists study the animals 
and do research. 

Most zoo jobs that involve working with animals re- 
quire a college degree. Keepers and curators often 
study biology or zoology. Zoo scientists usually have 
training in such fields as animal behavior, genetics, an- 
thropology, nutrition, reproductive science, or veteri- 
nary technology. Some veterinary schools offer training 





Michael Nichols Magnauin 


An indoor rain forest exhibit at the Henry Doorly Zoo in Omaha, Nebraska, re-creates the vege- 
tation and humid climate of a tropical rain forest inside an eight-story structure. Visitors stroll 
among the treetops on elevated walkways and view primates, birds, and other animals. 
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in wild-animal medicine. Some zoos provide internships 
for students at the graduate and undergraduate levels. 

Many people who have jobs at zoos do not work di- 
rectly with the animals. Large numbers of employees are 
involved in administration, office work, fund-raising, se- 
curity, and maintaining the grounds and buildings. In 
addition, zoos may rely on volunteer workers to sweep 
sidewalks, help keepers watch animals, guide tours, and 
perform many other important jobs. 

Obtaining animals. Most zoo animals are born in 
captivity. An increasingly small number of zoo animals 
are captured in the wild by hunters. 

A zoo’s director and curators usually decide which 
animals the zoo needs. Zoos often get animals to fill a 
gap in their collection, such as when an animal dies. To 
obtain animals, zoos deal directly with one another, buy- 
ing, trading, or lending stock. Zoos also buy animals 
from professional animal dealers. The American Zoo 
and Aquarium Association and anima! dealers circulate 
lists of what each zoo needs and what species are avail- 
able. 

The United States government severely restricts the 
importing of many animals, especially endangered spe- 
cies and those that may transmit diseases. Animals that 
enter the United States from zoos outside the country or 
from the wild must be quarantined (kept in isolation) for 
a time to be sure they are disease-free. 

When an animal first comes to a zoo, it must adjust to 
its new keepers, its exhibit mates, and its surroundings. 
Keepers watch the newcomers carefully so that they do 
not hurt themselves or harm other animals. 


History 


Early zoos. People have put wild animals on display 
since ancient times. One of the earliest known zoos was 
established by Queen Hatshepsut of Egypt about 1500 
B.C. About 500 years later, the Chinese emperor Wen 





Wang founded the Garden of Intelligence, an enormous 
zoo that covered nearly 1,500 acres (610 hectares). Be- 
tween 1000 and 400 B.C, rulers in northern Africa, India, 
and China established many small zoos that were de- 
signed to display their wealth and power. 

In ancient Greece, rulers and nobles kept private zoos 
for their own enjoyment. Scholars visited such zoos to 
study the animals. The Romans also had many private 
zoos. In addition, the Romans kept a large collection of 
wild animals used in bloody fights in large outdoor the- 
aters such as the Colosseum. During the Middle Ages, 
from about A.D. 400 to 1500, many European rulers and 
nobles maintained private zoos. 

By the end of the 1400's, global exploration and an in- 
creased interest in learning promoted the popularity of 
zoos in Europe. Explorers returned from the New World 
with strange creatures for European zoos. In 1519, Span- 
ish explorers discovered a huge zoo built by the Aztec 
Indians in what is now Mexico. 

During the next 250 years, several zoos were estab- 
lished in Europe. Some of them were merely small ex- 
hibits called menageries. These consisted of a few 
bears, lions, or tigers kept in small, gloomy cages or in 
pits. Only the nobility were allowed to visit most of 
these exhibits. 

The first modern zoos. Over the years, menageries 
were replaced by larger collections of animals that re- 
ceived better care. These facilities not only displayed an- 
imals but also served as centers of research. They devel- 
oped into the first modern zoos. 

The oldest zoo stil] in existence is the Sch6nbrunn 
Zoo, which was founded in Vienna, Austria, in 1752. The 
Madrid Zoo in Spain was established in 1775. The Paris 
Zoo, the third oldest zoo in continuous operation, dates 
from 1793. The Berlin Zoo, which became a leader in re- 
search on animal behavior, opened in Germany in 1844. 

The development of zoos in the United States began 
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inside a zoo kitchen, 
trained workers peel, chop, 
combine, and even cook 
foods for the animals. Zoo 
kitchens stock a wide variety 
of fruits, vegetables, seeds, 
and many other types of 
foods. Each animal receives 
nutritionally balanced meals. 























with the chartering of the Philadelphia Zoological Soci- 
ety in 1859. But the American Civil War (1861-1865) de- 
layed construction of the zoo, which did not open until 
1874. In 1889, Congress established the National Zoolog- 
ical Park in Washington, D.C. This zoo is the only one 
that is operated by the United States government. In 
Canada, the first zoo opened in Halifax, Nova Scotia, in 
1847. 

The evolution of zoos. In 1907, Carl Hagenbeck, a 
German animal dealer and zoo owner, developed the 
moat technique of displaying animals. The idea gradual- 
ly spread to zoos throughout the world, improving the 
life of zoo animals and the experiences of visitors. Zoos 
began replacing barred cages with larger, more natural 
enclosures. The first children’s zoo in the United States 
opened at the Philadelphia Zoo in 1938. 

By the 1940's, zoologists recognized that many species 
of animals faced extinction in the wild. Zoos realized 
they could help preserve some of these species and be- 
gan developing the first breeding programs. Before this 
time, most zoos had tried to display at least one mem- 
ber of as many different species as possible. Few zoos 
owned more than one or two animals of a rare species. 
Today, many zoos keep family groups and breeding 
populations. 

Current issues. Some animal welfare groups criticize 
the treatment of animals in zoos. Some people are espe- 
cially opposed to keeping large sea mammals, such as 
whales and dolphins, in captivity. They claim that these 
creatures fare poorly even under the best zoo condi- 
tions. Some animal rights activists call for all zoos to be 
shut down. They believe people have no right to keep 
animals in captivity. 

Zoo Officials stress the importance of zoos in conser- 
vation and science. They agree that substandard zoos 
should improve their treatment of animals but point out 
that many zoos meet high standards of care. 


Jack Hanna 
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Regular medical treatment 
helps keep zoo animals 
healthy. In this photograph, a 
veterinarian gives a Siberian 
tiger a dental checkup. Before 
an examination, doctors often 
tranquilize the animal to elimi- 
nate the danger of injury to ei- 
ther the medical personnel or 
the animal. 


Metropnlitan Toronto Zoo 


Related articles in World Book include: 
Aquarium, Public Veterinary medicine 
Endangered species Wildlife conservation 
Hagenbeck, Carl Zoology 
National Zoological Park 
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Questions 


What is an aquarium? 

What are some ways that zoos help conserve wildlife? 

Why do zoos try to prevent inbreeding among their animals? 
How have zoos changed in the way they display their animals? 
How do zoos help keep their animals amused? 

What is the job of a zoo curator? Of a keeper? 

What are some ways that zoos keep animals in their exhibits? 
What is the oldest zoo in the United States? 

What are some animals that zoos have saved from extinction? 
Where does a zoo get new animals? 


Additional resources 


Benyus, Janine M. Beastly Behaviors: A Zoo Lovers Companion. 
Addison-Wesley, 1992. 

Koebner, Linda. Z00 Book. 1994. Reprint. St. Martin's, 1997. 

Nichols, Michael, and others. Keepers of the Kingdom: The New 
American Zoo. Lickle Pub., 1996. 

Shepherdson, David J., and others, eds. Second Nature: Environ- 
mental Enrichment for Captive Animals. Smithsonian Institu- 
On, log? 

Yancey, Diane. Zoos. Lucent Bks., 1995. Younger readers. 
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Zoogeography. See Geography (Physical geogra- 
phy). 

Zoological garden. See Zoo (with pictures); San 
Diego (picture). 

Zoology, zo/h AHL uh jee, is the study of animals. Zool- 
ogists try to answer many questions about animals. For 
example, they conduct research to determine how ani- 
mals carry out the activities of their lives. They also study 
how different species are related to one another and 
how species have evo/ved (changed over long periods). 
Zoologists observe the ways animals interact with one 
another and their environment. They also try to find out 
how people and animals affect one another. 

The study of zoology has benefited people in many 
ways. Human beings and animals have many similar 
body parts and body functions. As a result, zoology 
forms a basis for understanding human medicine and 
other health-related fields. Some animals, such as cer- 
tain insects and worms, can be harmful to people. Zoo- 
logical research has led to better methods of dealing 
with such animals. Zoological studies also have helped 
in the management of wildlife and other natural re- 
sources and in the breeding of domestic animals. 


What zoologists study 


No one knows for certain how many kinds of animals 
there are in the world. More than 1 million species have 
been identified, and new ones are discovered every 
year. No zoologist can know more than a small part of all 
that is known about animals. As a result, most zoologists 
specialize in a certain area of study. 

Many branches of zoology deal with a particular kind 
of animal. For example, entomo/ogy is the study of in- 
sects, the largest group of animals. Mammal/ogy deals 
with mammals, those animals that have hair and that 
feed their babies on the mother's milk. /chthyology is the 
study of fish. A zoologist in any of these fields might 
spend a lifetime studying a single species of animal. 

Other areas of zoology deal with certain characteris- 
tics that many animals have in common. Taxonomyis the 
study of naming and classifying animals. As part of their 
work, taxonomists establish relationships among differ- 
ent animal groups. For instance, they have shown that 
bats are more closely related to mice and other mam- 
mals than they are to birds. Comparative anatomy is the 
study of differences and similarities in the body struc- 
tures of different animals. A comparative anatomist 
might compare the circulatory systems of sharks, frogs, 
and cats. Paleonto/ogy is the study of prehistoric organ- 
isms. Paleontologists and comparative anatomists have 
made important contributions to knowledge about the 
evolution of many animals. 

Zoologists who study embryology deal with the for- 
mation and development of organisms from fertilized 
eggs to birth. Physiology is the study of the functions of 
animals. Physiologists may observe how the heart 
pumps blood, how nerves transmit impulses, and how 
muscles contract. 

Other areas of zoology include genetics, molecular bi- 
ology, and ecology. Genetics is the study of heredity, the 
passing on of characteristics from parents to their 
young. Molecular biology examines the structure and 
function of proteins and other large molecules essential 
to life. These two fields of zoology are important in 


breeding livestock and in understanding certain human 
diseases. In addition, through genetic engineering, sci- 
entists have been able to alter the genes (units of heredi- 
ty) of various organisms (see Genetic engineering). Eco/- 
ogy is the study of the relationship of organisms to their 
environment. A knowledge of ecology helps in manag- 
ing the limited resources of the earth without harming 
plant and animal populations. 


How zoologists work 


Many zoologists work in modern laboratories at uni- 
versities, research centers, zoos, and museums. Other 
zoologists do field studies in the outdoors. These stud- 
ies might be performed in a wildlife refuge, at the North 
Pole, in the jungle, at sea, or anywhere else animals live. 

Like other scientists, zoologists conduct research by 
gathering information in an orderly way. Zoologists 
often begin their research with an observation that 
arouses different thoughts as to its meaning. For exam- 
ple, a zoologist working in a laboratory might notice that 
some rats are much smaller than others. Following this 
observation, the zoologist would attempt to explain why 
the rats are smaller by making a scientific guess called a 
hypothesis. The zoologist might hypothesize that the 
small rats lacked a substance that affects normal growth. 

After making the hypothesis, the zoologist would test 
the hypothesis by a series of experiments. In this exam- 
ple, the zoologist might compare the blood of both 
groups of rats to see if any substance was missing in the 
blood of the smaller rats. Suppose, in this case, that a 
substance called growth hormone was absent in the 
small rats. Additionally, injections of growth hormone 
restored normal growth in the rats. At this point, the zo- 
ologist would develop a theory that would state a con- } 
nection between this substance and growth. For exam- 
ple, the zoologist might state that growth hormone is 
necessary for normal growth in rats. Testing the theory 
in different situations for long periods of time might 
prove or disprove the theory. 

When a zoologist adds to the knowledge of zoology, 
he or she writes a report of the findings. Such reports 
are published in scientific journals that are read by zool- 
ogists and other interested people. 





History 


People have always been curious about animals. Pre- 
historic people had an interest in those animals that 
were useful as food or clothing, as well as those that 
were dangerous. Early cave paintings show some of 
these animals. 

During the 300's B.C., the Greek philosopher Aristotle 
described the structures and habits of animals found in 
Greece. He is sometimes called the father of zoology. 
Galen, a Greek physician, studied anatomy and physiolo- 
gy in the A.D. 100’s. He made observations of dissected 
animals and experimented with living animals. Galen's 
work greatly influenced the early medical profession. 

During the 1500's, Andreas Vesalius, an anatomist 
born in present-day Belgium, argued against Galen in 
On the Structure of the Human Body (1543). This book 
contained the first detailed portrayal of the human body. 
Many of Vesalius’s observations are still accepted today. 
The development of the compound microscope in the 
1500's and 1600's led to many discoveries. Cells, bacteria, 





and protozoans were observed for the first time. 

Many zoological discoveries occurred in the 1700's 
and 1800's. In 1758, the Swedish naturalist, Carolus Lin- 
naeus, published a classification system for animals. The 
system enabled all scientists to use a universally accept- 
ed name for each animal that had been discovered. In 
the early 1800's, Baron Cuvier of France made important 
contributions to paleontology and comparative anato- 
my. Cuvier concluded that several animals had become 
extinct. See Classification, Scientific. 

Until the end of the 1700's, most people believed that 
each species of life had remained unchanged and no 
new species had appeared since the world began. In 
1809, the Chevalier de Lamarck, a French naturalist, pro- 
posed a theory of evolution of new species based on 
the influence of the environment. For example, Lamarck 
said that giraffes had developed long necks by stretch- 
ing for leaves. Long necks, he said, would then be 
passed on to the next generation of giraffes. Discoveries 
in genetics later showed that Lamarck was wrong. But 
his ideas influenced many scientists, among them the 
British naturalist Charles Darwin. Darwin made tremen- 
dous contributions to zoology. In 1859, he published 
The Origin of Species, one of the most influential zoolo- 
gy books ever written. In it, Darwin presented the theory 
of natural selection to explain how evolution works. See 
Evolution; Natural selection. 

Important findings have continued to occur in zoolo- 
gy since 1900. Many of them were made in the areas of 
genetics, physiology, developmental biology, and neu- 
robiology (the study of the nervous system). An impor- 
tant area of zoology that developed in the mid-1900’s is 
ethology, the study of animal behavior. 

Today, molecular biology and conservation biology 
have become increasingly significant branches of zoolo- 
gy. Molecular biology has enabled scientists to learn 
much more about the genetic makeup of animals. Scien- 
tists have even learned to develop clones, or genetic 
copies, of certain animals. Conservation biologists work 
to conserve animal species threatened with extinction. 
Many zoologists in this field try to get these animals to 
breed in captivity. As more species have become threat- 
ened, such work has grown increasingly important. 


Careers in zoology 


Zoology offers a broad range of career opportunities. 
The majority of these careers require a college educa- 
tion. In addition to zoology courses, students who wish 
to become zoologists must take courses in mathematics, 
chemistry, and physics. Many students also study com- 
puter science and statistics. Zoology careers usually re- 
quire further training in graduate or professional school. 

Many zoologists teach and conduct research in col- 
leges and universities. Others work in zoos and mu- 
seums. Many scientists with zoological training work to 
make more food available for people. These agricultural 
scientists work with cattle, hogs, sheep, and other farm 
animals. They use genetic engineering, selective breed- 
ing, and other methods to produce more and bigger an- 
imals for food. Zoologists with special training in fishery 
biology try to improve the production of fish for food. 

Some zoologists work with animals in the field. These 
zoologists include game wardens, park managers, and 
ethologists. Manufacturers sometimes hire zoologists to 
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test the effect that a product, such as a fertilizer or insec- 
ticide, will have on animals in their natural environment. 
Zoologists also may work as writers, illustrators, or pho- 
tographers. Lawrence C. Wit 
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Zoroastrianism, zawr oh AS tree uh nihz uhm, is a 
religion founded between 1400 and 1000 B.C. by a Per- 
sian prophet named Zoroaster. Zoroaster is the Greek 
form of the Persian name Zarathustra, which means He 
of the Golden Light. 

Beliefs. Zoroastrianism teaches a belief in one god, 
Ahura Mazda, who created all things. Devout people 
must seek and obey Ahura Mazda, who will judge 
everyone at the end of worldly time after their bodies 
have been resurrected. 

The heart of Zoroastrianism is the belief in a battle be- 
tween good and evil. Zoroaster taught that the earth is a 
battleground where a great struggle is taking place be- 
tween Spenta Mainyu, the spirit of good, and Angra 
Mainyu, the spirit of evil. Ahura Mazda calls upon every- 
one to fight in this struggle, and each person will be 
judged at death on how well he or she fought. Each per- 
son should be dedicated to fighting for good thoughts, 
good words, and good deeds. 

Zoroaster composed several hymns called Gathas that 
were collected in a sacred book called the Avesta. These 
hymns are the only record of what Zoroaster believed, 
in his own words. Some scholars believe that traces of 
Zoroaster'ss theology can be found in the concept of Sa- 
tan as the personification of evil (Angra Mainyu). They 
also find similarities be- 
tween the Zoroastrian be- 
lief in Fravashirs (guardian 
spirits) and the angels of 
Western religions. 

History. Little is known 
about Zoroaster's life. 
Scholars believe that he 
lived between 1400 and 
1000 B.C. in what is now 
northeastern Iran. Howev- 
er, Zoroastrian tradition 
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A winged god named Ahura 
Mazda is the symhol of Zaro- 
astrianism. He was the chief 
god of the ancient Persians. 
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teaches that he lived between the early 600's and the 
mid-500's B.C. He left his home in search of religious 
truth. After wandering and living alone for several years, 
he began to have revelations at the age of 30. In a vision, 
he spoke with Vohu Manah, a figure who represented 
the Good Mind. In the vision, Zoroaster’s soul was led in 
a holy trance into the presence of Ahura Mazda. 

In the years after his revelations, Zoroaster composed 
the Gathas and spread the teachings of Ahura Mazda. 
Zoroaster's conversion of Vishtaspa, a powerful ruler, 
strengthened the new religion. According to the Avesta, 
Zoroaster was assassinated at the age of 77. 

Zoroastrianism thrived in Persia from about 550 to 
330 B.C., when the religion seems to have lost some of 
its vitality. The Muslim conquest of Persia in the mid- 
A.D. 600's led to a further decline in the practice of Zoro- 
astrian rites and rituals. However, several groups contin- 
ued to observe the religion's traditions. These groups 
have carried the faith into the present in Iran, India, and 
other countries. In India, the followers are called Parsis. 
Modern Zoroastrians read from the Avesta, practice tra- 
ditional purification habits, and attend rituals at fire tem- 
ples. Fire is important in Zoroastrianism as a symbol of 
Ahura Mazda. Robert William Smith 

See also Persia, Ancient (Religion); Magi; Mithra. 
Zouaves, zoo AHVZ, were soldiers of certain light in- 
fantry regiments in the French Army who wore distinc- 
tive Oriental-style uniforms. The name Zouave came 
from that of the Zouaoua tribe of Kabyles in Algeria, 
where the French first recruited Zouaves in 1830. At 
first, these regiments consisted mainly of Algerians. 
Later, Frenchmen joined the Algerian regiments. Finally, 
the army separated the Zouaves into French and Alge- 
rian regiments. The Algerian regiments were called 7ur- 
cos. The Zouaves fought with Free French forces in 
North Africa during World War II (1939-1945). 

Zouave regiments were also formed in the Union and 
Confederate armies during the American Civil War 
(1861-1865). These regiments, which consisted of Ameri- 
can volunteers, also wore Oriental-style uniforms. See 
Civil War (Mobilizing for war [illustration: Uniforms of 
the Civil War)). John W. Gordon 
Zucchini, zoo KEE nee, is a type of squash that resem- 
bles a cucumber. Zucchini are cylindrical, and most 
have shiny green skin, though some varieties are golden 
colored. Their flesh is greenish-white. People eat zuc- 
chini raw in salads, including the skin. Zucchini also are 
eaten cooked and are used in making a kind of bread. 
Zucchini are low in calories, but they are a good source 
of calcium, vitamin C, thiamine, riboflavin, and niacin. 
The term zucchini means /ittle squashes in Italian. It was 
first used in California for a type of Italian or Spanish 
squash. 

Zucchini are popular garden vegetables and grow 
well in any climate that has at least two months of warm 
weather. Zucchini are planted from seeds after all dan- 
ger of frost has passed for the season. The vegetables 
grow ona bush that has a short stem and large leaves. 
Zucchini are picked when they are 6 to 8 inches (15 to 20 
centimeters) long and their rind is still tender. 

Scientific classification. Zucchini belong to the family 
Cucurbitaceae. They are Cucurbita pepo. W. E. Splittstoesser 

See also Squash. 

Zuider Zee. See Netherlands (introduction). 


Zukerman, ZOO kur mahn, Pinchas, P/HNG kuhs 
(1948- ), is an Israeli-born violinist, violist, and con- 
ductor of international fame. His performances are dis- 
tinguished by his unique interpretations of the standard 
repertoire as well as less familiar music. 

Zukerman was born in Tel Aviv. He began studying at 
the Israe] Conservatory at the age of 8. In 1962, he went 
to New York City to study on an American-Israel Cultural 
Foundation scholarship. Early in his career, his effortless 
technique distinguished him as a natural player. From 
1965 to 1969, he studied music at the Juilliard School in 
New York City. He made his New York debut as a violin- 
ist in 1969. Zukerman first appeared as a conductor in 
1974 with the English Chamber Orchestra and the Aspen 
Chamber Symphony. He served as director of the St. 
Paul Chamber Orchestra in Minnesota from 1980 to 
1987. He became a U.S. citizen in 1976. Stephen Clapp 
Zulu, ZOO /oo, are one of the main Bantu-speaking 
peoples of Africa. About 7 million Zulu live in the Re- 
public of South Africa, mostly in the province of 
KwaZulu-Natal. They make up the largest language 
group in that country. Many Zulu live in urban areas. For 
many years, the Zulu and other black South Africans 
have suffered severe discrimination at the hands of 
South African whites. 

During the early 1800's, a Zulu king named Shaka led 
his nation ina series of military conquests. In 1838, the 
Zulu clashed with invading white settlers called Boers. 
The Zulu remained independent until the British con- 
quered them in 1879. 

Before the British conquest, the Zulu were farmers 
and cattle herders. They lived in cone-shaped houses 
made of finely matted reeds and straw. They arranged 
these houses in circles to form villages. The Zulu had a 
powerful monarch and a well-disciplined army. 

Zulu men have traditionally practiced po/ygyny, the 
custom of having more than one wife at a time. A tradi- 
tional Zulu family consists of a man, his wives, his un- 
married children, and his married sons and their wives 
and children. In urban areas, however, polygyny is be- 
coming rare, and most families are much smaller. 

Since the mid-1980’'s, conflict between the Zulu and 
another black ethnic group, the Xhosa, has led to much 
violence and thousands of deaths in South Africa. Much 
of the fighting has occurred between members of the 
Inkatha Freedom Party, most of whom are Zulu, and 
supporters of the African National Congress, many of 
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whom are Xhosa. Many people believe the Inkatha 
group represents a revival of Zulu nationalism. 
Pierre L van den Berghe 
Related articles in World Book include: 
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dancing) Party Xhosa 


Zuni Indians, ZOON yee or ZOO nee, are a tribe that 
lives in northern New Mexico near the Arizona border. 
They are one of several tribes of Pueblo Indians. Accord- 
ing to the 1990 United States census, there are about 
8,000 Zuni. Many tribal members live in the pueblo vil- 
lage of Zuni, which the tribe has inhabited since about 
A.D. 1000. Many Zuni are farmers. The Zuni are known 
for their silver, coral, and turquoise jewelry. Many Zuni 
live in traditional houses of stone. Others live in modern 
houses. 

The Zuni religion is one of the most complex native 
religions in the Southwest. It centers around six cults, 
each with its own rituals. One colorful Zuni ceremony is 
the Shalako. It is held annually between Thanksgiving 
and mid-December to celebrate the arrival of winter. 

The Zuni are descended from a prehistoric group 
called the Anasazi. In 1539, the first Spanish expedition 
to enter New Mexico met the Zuni. The explorers were 
searching for the fabled Seven Cities of Cibola, which 
were believed to be rich in gold (see Cibola, Seven 
Cities of). The Zuni resented the invasion by foreigners. 
They killed one of the explorers, a black guide named 
Estevanico (see Estevanico). The Spanish adventurer 
Francisco Coronado came seeking the Seven Cities in 
1540 and instead found six Zuni villages. 

The Zuni came under U.S. authority after the Mexican 
War ended in 1848. That year, the United States ac- 
quired land from Mexico, including regions that later 
became parts of Arizona and New Mexico. In 1969, the 
tribe established the Zuni Comprehensive Development 
Plan to create jobs and improve education and living 
conditions. In 1970, it became the first tribe to contract 
with the federal government to run programs organized 
by the U.S. Bureau of Indian Affairs. Alfonso Ortiz 
Zunz, tsoonts, Leopold (1794-1886), has been called 
the founder of modern Jewish scholarship. He was the 
first scholar to use scientific methods to study the reli- 
gious and cultural traditions of Judaism. 

Zunz tried to reform Jews politically and religiously. 
He believed that if the Jews integrated themselves into 
the community life of Europe, anti-Semitism would dis- 
appear. Zunz helped form the Society for Jewish Culture 
and Science, which existed from 1819 to 1824. The soci- 
ety’s goal was to hasten the entry of Jews into European 
culture. The society also promoted the “Science of Ju- 
daism,” a method of studying Judaism that tried to 
bridge the Jewish and non-Jewish worlds. Zunz was 
born in Detmold, Germany. Yosef Levanon 
Zurbaran, THUR bah RAHN or zuR bah RAHN, Fran- 
cisco de (1598-1664), was a famous Spanish artist. Zur- 
baran was one of the most skillful interpreters of the 
monastic life, the Counter Reformation, and religious as- 
pirations of Spain in the 1600's (see Counter Reforma- 
tion). His subjects included meditating monks, saints, 
and Christian legends. His most effective paintings have 
only one or two figures placed in dreamlike landscapes 
or set against neutral dark backgrounds. An example, 
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Saint Serapion, appears in the Painting article. 
Zurbaran’s style is characterized by precise outlines, 
dramatic modeling in light and shade (called tenebrism) 

and intense realism. Zurbaran was a great painter of 
still-life subjects, such as earthenware jugs. His attention 
to the surface details and textures of objects carried 
over into his figure painting. His images of saints often 
seem to be portraits of real people in ordinary dress. 

Zurbaran was born in the region of Extremadura. He 
painted his finest works for monasteries in Seville, Jerez, 
and Guadalupe between 1629 and 1640. His works 
strongly influenced painting in Spain’s American 
colonies. Marilyn Stokstad 

See also Moors (picture). 

Zurich, ZUR ihk (pop. 365,043; met. area pop. 940,180), 
is the largest city in Switzerland and the capital of the 
canton (state) of Zurich. It is a major manufacturing and 
commercial center. Zurich lies on Lake Zurich, along the 
Limmat River (see Switzerland [political map). 

Zurich has many architectural treasures. These in- 
clude two medieval churches, the Grossmiinster and the 
Fraumunster; beautifully restored houses used by asso- 
ciations of craftworkers called guilds; and the Baroque 
Rathaus (town hall). Bahnhofstrasse, a famous avenue, is 
flanked by stone palaces built in the 1800's that house 
Swiss banks, insurance companies, luxury stores, and 
fancy hotels. Zurich's schools include the Swiss Institute 
of Technology and the University of Zurich, the largest 
university in Switzerland. 

Products made in Zurich include machine tools, pa- 
per, radios, and textiles. The city is one of the world’s fi- 
nancial centers and a hub of the international gold trade. 
People from many countries deposit money in Zurich's 
banks (see Switzerland [Banking)). 

According to archaeological evidence, a prehistoric 
settlement existed near Zurich, on the lake. The Romans 
built a fort at Zurich, possibly in the late A.D. 100’s. In 
1351, Zurich united with other Swiss areas in a political 
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The stately Grossmiinster Church in Zurich, built between 
the 1000's and 1200's, towers over the Limmat River. Many archi- 
tectural landmarks in Zurich date from the Middle Ages. 
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alliance called the Swiss Confederation, which became 
modern Switzerland. New textile manufacturing and ma- 
chine industries contributed to Zurich's growth in the 
1800's. As the city grew, it expanded from the area 
around Lake Zurich and the Limmat River to neighbor- 
ing valleys. Heinz K Meier 

Zweig, zwyg or tsvyk, Stefan (1881-1942), was an Aus- 
trian writer of psychological novels, stories, biogra- 
phies, and poems. His best-known stories include Amok 
(1922), Conflicts (1927), and Beware of Pity (1939). Some of 
his best biographies are Romain Rolland (1921), Marie 
Antoinette (1932), and Erasmus of Rotterdam (1934). 

Zweig was born in Vienna, Austria. The Nazis forced 
him to leave Austria because of his Jewish ancestry, and 
from 1934 to 1940 he lived in London. He and his wife 
committed suicide in Brazil because of their depression 
over world affairs. He described the tragic conflicts of 
his life in his autobiography, The World of Yesterday 
(published in 1943, after his death). Jeffrey L Sammons 
Zwilich, ZWI/HL ihk, Ellen Taaffe, tayf(1939- ), an 
American composer, became the first woman to win the 
Pulitzer Prize in music. She won the 1983 prize for her 
Symphony No. 1 (originally titted Three Movements for 
Orchestra, 1982). The work is noted for its imagination 
touched with humor. Zwilich writes skillfully for individ- 
ual instruments, and her works have a clear structure. 
Her other orchestral compositions include Prologue and 
Variations (1983), Celebration for Orchestra (1984), and 
Symbolon (1988). She has also written chamber music 
and vocal music. 

Ellen Taaffe was born in Miami, Florida. She studied at 
Florida State University and then moved to New York 
City, where she played violin in the American Symphony 
Orchestra from 1965 to 1972. In 1969, she married 
Joseph Zwilich, a violinist in the Metropolitan Opera or- 
chestra. She then studied at the Juilliard School, where 
her teachers included the composers Elliott Carter and 
Roger Sessions. Zwilich received a doctorate in 1975, 
the first woman to receive such a degree from the 
school. Richard Jackson 
Zwingli, ZW/HNG /ee or TSVIHNG /ee, Huldreich, 
HUL drykh (1484-1531), was a leader of the Protestant 
Reformation. His career centered in Switzerland, but he 
influenced the Reformation in Germany, the Nether- 
lands, and England. 

His life. Zwingli was born in the Wildhaus Valley near 
St. Gall, Switzerland. In 1506, he was ordained a Catholic 
priest. By 1514, Zwingli had become a follower of the 
Dutch humanist Desiderius Erasmus. Zwingli studied 
Erasmuss edition of the Greek text of the New Testa- 
ment and adopted the program of the Christian human- 
ists for reforming the church. This program tried to fol- 
low what the humanists felt was the simple faith of the 
New Testament and of the early Christians. 

In 1518, Zwingli was chosen to be a priest of the ca- 
thedral in Zurich. He became a forceful reform preach- 
er, following the views of Erasmus. Soon he read works 
by the reformer Martin Luther. By 1520, Zwingli had 
worked out a Protestant theology unlike that of Luther. 

After the Catholic bishop of Zurich tried to silence 
Zwingli, the civil magistrates took charge of all the city’s 
religious affairs. In 1523, the magistrates called a public 
meeting to decide between Catholicism and Zwingli’s 
new Protestantism. The decision favored Zwingli’s new 


theology. During the next two years, the magistrates 
abolished religious images, such as statues; adopted a 
Protestant liturgy; closed the monasteries; and substitut- 
ed the Lord's Supper for the Mass. By 1528, the major 
German-Swiss cities had followed Zurich’s lead. Rural 
areas remained Catholic. In 1531, Zwingli, serving as a 
chaplain with the Protestant troops, died during a war 
with Catholics. 

His ideas. Zwingli agreed with other early reformers 
on many issues. These issues included salvation by faith 
rather than by good works, the supremacy of the Bible 
as the sole authority for Christianity, and the universal 
priesthood of all believers. The concept of universal 
priesthood declared that all believers were considered 
priests because they helped bring God's grace to others. 
Catholic priests were set apart from lay people by their 
power to perform the sacraments. 

Luther and Zwingli disagreed on certain points, espe- 
cially the Lord's Supper. Luther believed Jesus Christ 
was really present in this sacrament, though not in the 
same way the Catholic Church taught. Zwingli consid- 
ered the Lord's Supper a thanksgiving to God for grace 
already given in other ways, especially through God's 
gift of the Gospel. 

Luther was mainly concerned about individual salva- 
tion. Zwingli, however, had greater concern about what 
he called the ‘renaissance of Christendom.’ By this he 
meant the total rebirth of humanity and society. 

Zwingli became active in politics and in social reform. 
He supported radical changes in the church and worked 
successfully for the right of the people to control the 
church. Peter W. Williams 

See also Luther, Martin; Reformation (Zwingli and 
the Anabaptists). 

Zworykin, ZWAWR uh kihn, Viadimir Kosma, 
VLAD uh mMeER KAHZ muh (1889-1982), was a Russian- 
born American physicist and electronics engineer. He 
was responsible for many advances in radio, television, 
and the electron microscope. 

Zworykin came to the United States in 1919. In 1920, 
the Westinghouse Electric Company hired him as a re- 
search engineer for the radio tube department. Zwory- 
kin invented the jconoscope and the kinescope in 1923. 
The iconoscope was the first successful television cam- 
era tube, and the kinescope was an early version of the 
television picture tube. While at Westinghouse, Zwor- 
ykin studied physics at the University of Pittsburgh. He 
received a Ph.D. degree from the university in 1926. 

In 1929, Zworykin joined the Radio Corporation of 
America (RCA) as director of electronics research. That 
same year, he demonstrated the first practical, all- 
electronic television. While at RCA, he also helped de- 
velop the electron microscope. He became vice presi- 
dent of RCA in 1947. The U.S. government gave 
Zworykin the National Medal of Science, the nation’s 
highest science award, in 1966. 

Zworykin was born in Murom, Russia, and graduated 
from the Petrograd Institute of Technology in 1912 with 
a degree in electrical engineering. He then studied in 
Paris, where he did research on X rays with the physicist 
Paul Langevin. Zworykin returned to Russia when World 
War | began in 1914. Richard L. Hilt 

See also Electronics (picture: Vladimir K. Zworykin). 
Zygote. See Fertilization. 
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